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Abstract

The work addresses development of a sampling chart for 

long-term strength and durability characterization of aged 

stacked sandcrete blocks produced from sea sand, which 

appears to have significant gaps in literature. Buildings 

constructed with sea sand blocks in the region experienced 

serviceability complications with massive deterioration and 

degradation of strength in blockwalls that appears in powder 

form with associated cracks and exhibits failure modes in 

the buildings due to high salinity. Sangana located within 

latitude 4.3839° North; longitude 5.9938° East and 

Amassoma latitude 4.9731° North; longitude 6.1090° East 

in the Niger Delta area of Nigeria. A total of 288 samples, 

including 144 each of stacked River Sand and Sea Sand 

blocks of ages 10 and 6 years respectfully were investigated. 

The stacked blocks for River Sand and Sea Sand shows a 

strength loss of 44.13% and 62.97% respectfully, due to 

exposure direction to driving rain and North-East trade 

winds. These conclusions open a wider scope and 

opportunities for research into sea sand masonry units and 

walls. 
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Introduction 

This research relies on magnanimous real-life observations from my involvement in project monitoring, inventory and 

documentation activities in Bayelsa State Government of Nigeria within 2012 to 2020. Selected locations in Akassa 

communities and Amassoma all in Bayelsa State Nigeria are used in this study. The experience of abandoned or aged stacked 

sandcrete blocks and building projects cuts across the country Nigeria and under developed countries. The Bayelsa State in the 

equatorial rain forest belt is of special interest for its characteristics of oil exploration activities resulting to torrential rains, acid 

rain, and high temperatures especially in communities along the oil rich coastal region of Niger Delta, Nigeria (Wenapere and 

Ephraim 2009; Sri Lakshmi et al., 2017) [39, 38]. 

An examination of projects in the region shows that abandoned or aged sandcrete blocks and uncompleted block buildings / 

works are subjected to varyingconditions of exposure and their possible combinations. These include sandcrete blocks exposed 

on one, two or more faces to seasonal alternate wetting and drying, driving rain, and insolation. In addition, these exposed 

blocks, whether in the works or storage stacks on site, simultaneously also experience stressesdue to their self-weight and the 

weight of the overbearing layers. This work on the Compressive Strength Characterization of Aged Stacked Sandcrete 

Masonry blocks will add to the Body of knowledge in Sandcrete block works.  

Research on sandcrete blocks made with river sand, including short-term exposures, has been conducted by a large number of 

researchers, and the technical literature is sufficiently extensive in this regard (Abrams and Paulson, 1991; Wenapere and 

Orumu 2021; Sheikh et al., 2017; Ikechukwu 2012; Wenapere and Yabefa, 2021; Oyekan and Kamiyo. 2011; Abdou, et al., 

2006; Aderibigbe, et al 2017, Aiyewalehimi and Tanimola 2013; Aguwa, 2010; TMS 402/602, 2016; Osunade and Fajobi 

2000; Masia, et al., 2002; Kucche et al., 2015; Tanaz et al., 2020; Songsong et al., 2022; Sarah et al., 2021; Singh and Munjal, 

2017; Rahgozar and Hosseini 2017; Phaiju and Pradhan, 2018) [1, 40, 37, 18, 41, 25, 2, 3, 6, 7, 33, 36, 35, 34, 32, 30, 29, 28, 27, 26].  

However, to guarantee the proper decision making on the re-useability of exposed elements, long-term investigations of River 

Sand Sandcrete (RS) and Sea Sand (SS) sandcrete blocks are presented in this study. Unfortunately, there are much fewer 

research studies on the effects of the technical qualities of sandcrete blocks exposed to long-term environmental agents, and 
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none on sandcrete blocks produced using sea sand. In this 

regard, project sites with history of long suspension or 

abandonment naturally provide live opportunity for such a 

study for both categories of blocks RS (River Sand) and SS 

(Sea Sand) as the case of this study.  

One of the major constraints in structural integrity studies in 

the Niger Delta region of Nigeria is the absence of historical 

records about building projects. This includes the lack of 

authorized design calculations, drawings, specifications 

details, and even dates. These difficulties are encountered 

even during the forensic audit, analysis and investigation of 

structural failures and collapses. The approving, 

development control and monitoring agencies need to 

develop and maintain harmonized projects inventories with 

a view to creating a comprehensive and reliable database. 

 

Research gap 

The in-depth review of previous studies in the field of 

masonry blocks has revealed several research gaps that have 

not been adequately addressed. The history of stacked 

sandcrete blocks’ strength is not established. The strength 

history of stacked sandcrete blocks has not been thoroughly 

studied. Understanding the evolution and development of 

stacked sandcrete blocks over time, including the 

techniques, materials, and construction practices employed 

in different periods, is an area that requires further 

investigation that this study will address. 

 

Materials and Methods 

Sample description 

The research utilized various sources of materials, which 

can be categorized into two. Namely: Materials and field 

areas. A total of 288 block units, including 144 Aged River 

Sand (ARS) sandcrete block specimens, 144 Aged Sea Sand 

(ASS) sandcrete blocks. As shown in Plates 1 and 2. The 

aged sandcrete blocks made from sea sand and river sand 

were obtained from Sangana and Amassoma communities, 

respectively. These blocks served as reference samples for 

comparative studies and evaluations of the long-term 

strength and durability of sandcrete blocks. The production 

history including the mix ratio and age of the blocks were 

previously noted and used in this research. The field area 

used for the research is Sangana – Akassa located within 

latitude 4.3839° North; longitude 5.9938° East and 

Amassoma latitude 4.9731° North; longitude 6.1090° East 

in the Niger Delta area of Nigeria. This field area likely 

represented the specificcoastal region in the Niger Delta 

where the study was conducted. The field area is selected 

based on its relevance to the research objectives and the 

presence of buildings constructed using sandcrete blocks. 

 

 
 

Plate 1: Aged Sea Sand (SS) sandcrete blocks at Sangana 
 

 
 

Plate 2: Aged Stacked River Sand (RS) blocks at Amassoma 
 

Methods of study design  

The study designed field inspection and sampling charts for 

the aged Sandcrete Blocks Exposed to Seasonal alternate 

wetting, drying, driving rain and flood. The charts are 

designed based on the direction of exposure and layers of 

stack. As illustrated in Fig 1. They were properly labelled as 

sea sand sandcrete or River sand sandcrete aged blocks. The 

charts are shown in Figures 2 to 9 for both sea and river 

sand aged blocks. 
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 (a)  (b) 
 

Fig 1: (b) Model Block Work (a) Model Block Work Sections 
 

Note:  

SSE= Sea sand blocks in South East direction exposure,  

SEC= Sea sand blocks in East Central direction of exposure,  

SNE=Sea sand blocks in North East direction of exposure,  

SSS= Sea sand blocks in South- South direction of 

exposure, 

SCC= Sea sand blocks in Central Core direction of 

exposure,  

SNC =Sea sand blocks in North Central direction of 

exposure,  

SSW= Sea sand blocks in South West direction of exposure,  

SWC = Sea sand blocks in West Central direction of 

exposure,  

SNW = Sea sand blocks in North West direction of 

exposure, 

RSE= River sand blocks in South East direction exposure,  

REC= River sand blocks in East Central direction of 

exposure,  

RNE=River sand blocks in North East direction of exposure,  

RSS= River sand blocks in South- South direction of 

exposure, 

RCC= River sand blocks in Central Core direction of 

exposure,  

RNC =River sand blocks in North Central direction of 

exposure,  

RSW= River sand blocks in South West direction of 

exposure,  

RWC = River sand blocks in West Central direction of 

exposure,  

RNW = River sand blocks in North West direction of 

exposure. 

 

 
 

Fig 2: Showing sampling chart of ground level Lo of aged sea sand 

sandcrete blocks of SW, SS, SE, EC, NE, NC, NW, and WC 

direction of exposure 
 

 
 

Fig 3: Showing sampling chart of level L1 of aged sea sand 

sandcrete blocks of SW, SS, SE, EC, NE, NC, NW, and WC 

direction of exposure 
 

 
 

Fig 4: Showing sampling chart of level L2 of aged sea sand 

sandcrete blocks of SW, SS, SE, EC, NE, NC, NW, and WC 

direction of exposure 
 

 
 

Fig 5: Showing sampling chart of level L3 of aged sea sand 

sandcrete blocks of SW, SS, SE, EC, NE, NC, NW, and WC 

direction of exposure 
 

The data collection methods for the aged sand sandcrete 

blocks (Sea Sand and River Sand) exposed to Seasonal 

Alternate Wetting, Drying and Driving Rain followed the 

designed sampling charts as presented in Figures 2 to 9. The 

aged Sea Sand (SS) Sandcrete blocks were identified, 

procured and labelled with sample identification numbers 

(SNWL0-4, SNWL0-3, SNCL0-4, SNCL0-3, etc.) as shown 

in the Plate 3 and Plate 4, were transported to Niger Delta 

University Structures Laboratory for analysis. A total of 486 

blocks were procured, but only a total of 288 blocks of 144 

blocks each were analyzed. The sea sand block samples 

were produced exactly September 3rd, 2015 at Sangana 

Town, while the River Sand Sandcrete blocks from 

Amassoma with a production history of March 11th, 2012. 

The charts give proper location of the block, direction of 

wind and other environmental factors that may likely affect 

the long-term strength of the blocks over the years. In order 

to remove repeated block samples at the column interfaces: 
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SE/EC; EC /NE; NE/NC; NC/NW; NW/WC; WC/SW; 

SW/SS and SS/SE, we spaced the contacting blocks or 

columns apart and concentrated on 3x3 columns at the 

corners and middle sections of the sandcrete block dump. 

The top row blocks do not represent virgin blocks since they 

have weathered. They therefore cannot serve as benchmarks 

for the blocks, but we need to retain them because we need 

their exposure category. In order to obtain blocks, 

representing the virgin conditions of exposure, we sampled 

both the top layer and the penultimate one immediately 

below top. Thus, we have 4 levels: Ground L0, First L1, 

Penultimate just below top L2 and Top L3. The variables are 

the condition of exposure to the environment (mild, 

moderate, severe, very severe as stated in Table 19 of BS 

8110, Eurocode etc.) which are the major issues in the 

coastal communities of Niger Delta, Nigeria. The 

arrangement of these columns in the model block work is 

such as to simulate boundary conditions of exposure, 

prescribed in BS EN 1992-3: 2006 Eurocode 2. To minimize 

consumption of blocks while achieving the desired boundary 

conditions a T-configuration was chosen. The three-

dimensional views of the model and block layouts are 

shown in Figs. 1. 

 

Methods for the tests  

The different samples were labelled, prepared and examined 

for predetermined parameters.. The machine used  

 

  
  

 (a)  (b) 
 

Plate 3: (a): Team members taking mass reading of block 

specimens (b): Crushing and taking reading in the Compressive 

Strength test was the HFI compression machine STYE-2000 

Analogue Type Okhard Machine Tool in the Structures Laboratory 

as shown in Plate 4. The compressive strength results were 

compared to the National Building Code's (2006) [9] standards for a 

conventional sandcrete block in terms of strength 

  
  

 (a)  (b) 
 

Plate 4: (a) and (b) Aged River Sand Sandcrete Block Samples 

Collection at Amassoma 
 

Results and Discussion 

Compressive strength  

The study examined the long-term strength and durability of 

aged River Sand (RS) and Sea sand (SS) sandcrete block 

units under the influence of seasonal alternate wetting, 

drying, and driving rain. This research area appears to be 

new in the analysis of sandcrete blocks as the reviewed and 

available works are short-term strength (Wenapere and 

Orumu 2021; Ewa and Ukpata, 2013, etc.) [40, 13]. An 

analysis of the short-term data revealed that (Ewa and 

Ukpata, 2013; Ikechukwu, 2012) [13, 18] the blocks' 28-day 

compressive strengths ranged from 0.23N/mm2 to 

0.58N/mm2. This fall short of the 1.75N/mm2 minimum 

required for individual blocks by the Nigerian National 

Building Code (2006) [9] and the 2.0N/mm2 minimum 

required for non-load bearing walls by the British Standard. 

The results are presented in Tables 1 and 2 which both types 

of blocks experienced similar changes in strength over time 

as they were exposed to environmental conditions as 

presented in Table 3. Table 1 further shows the compressive 

strength test results for the aged stacked River Sand (RS) 

sandcrete blocks which is the control, while Table 2 shows 

the test results for aged stacked Sea Sand sandcrete blocks. 

The stacked block layers are from L0 to L3 with average 

strength loss of showed in Table 5 and 6 as 58.89% in SSE 

blocks, 56.86% SEC blocks, 65.40% in SNE blocks, 54.42% 

in SSS blocks, 57.06% in SCC blocks, 72.53% in SNC 

blocks, 62.35% in SSW blocks, 76.80% in SWC blocks and 

62.38% in SNW blocks. The River Sand (RS) sandcrete 

blocks also lost strength due to exposure and over the period 

of abandonment showed in Table 6 and 7 as 56.25% in RSE, 

37.93% in REC, 60.32% RNE, 40.98% in RSS, 34.27% in 

RCC, 37.12% in RNC, 41.19% in RSW  

 
Table 1: Compressive strength test result for aged River Sand (RS) sandcrete blocks 

 

S. No 
Sample 

ident. marks 

Layer L0 - Stress (N/mm2) Layer L1 - Stress (N/mm2) Layer L2 - Stress (N/mm2) Layer L3 - Stress (N/mm2) 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

1 RSEL 1.14 1.71 1.14 1.28 2.02 1.57 2.14 1.28 1.42 1.71 1.42 2.42 2.42 2.14 1.14 1.14 

2 RECL 2.56 1.14 1.00 2.56 2.42 1.00 2.42 2.56 2.56 1.71 1.71 2.42 2.42 0.85 1.14 1.14 

3 RNEL 2.56 1.14 1.00 1.00 2.68 1.00 2.56 1.42 2.56 1.57 1.71 1.85 1.14 2.42 1.14 1.28 

4 RSSL 0.85 1.14 2.56 2.42 1.00 1.57 2.28 2.28 0.85 1.42 2.42 2.42 2.42 0.85 1.14 1.14 

5 RCCL 2.39 2.42 2.42 2.85 2.42 2.56 2.65 2.56 2.56 2.56 2.56 2.51 1.14 1.14 1.42 1.28 

6 RNCL 2.56 2.42 1.00 2.42 2.68 2.62 2.54 2.59 2.56 2.56 2.76 2.51 2.45 2.14 1.14 1.28 

7 RSWL 1.00 1.14 2.42 2.42 2.02 2.28 1.97 1.99 1.99 1.28 2.56 2.54 2.42 2.14 1.14 1.28 

8 RWCL 1.00 2.56 2.42 1.28 2.14 2.05 2.22 1.85 1.99 2.28 2.28 1.71 2.42 1.00 1.14 1.28 

9 RNWL 1.28 2.42 1.00 2.42 1.00 2.56 2.28 2.42 1.99 2.42 1.42 2.42 0.85 0.85 1.14 2.14 

Note: Date Cast:11-3-2012; Test Date: 24 / 1/ 2022; Sample Location: Amassoma; Size of Sample/Block: 150 x 450 x 225; Volume of 

Sample 0.0079 m3; Mix Ratio: 1:6 
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Table 2: Compressive strength test results for aged stacked Sea Sand (SS) sandcrete blocks 
 

S. No Sample Ident. marks 
Layer L0 - Stress (N/mm2) Layer L1 - Stress (N/mm2) Layer L2 - Stress (N/mm2) Layer L3 - Stress (N/mm2) 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

1 SSEL 0.28 0.57 0.28 1.00 0.57 1.57 0.85 1.85 1.14 1.28 0.57 1.91 1.14 0.57 0.43 1.00 

2 SECL 1.00 0.28 0.85 1.00 1.85 0.57 1.00 1.85 1.79 0.71 0.85 1.91 1.28 0.85 0.57 1.28 

3 SNEL 0.14 0.43 0.43 1.00 1.42 0.43 1.14 0.85 1.57 0.43 1.14 1.28 0.43 0.28 1.00 1.71 

4 SSSL 1.28 1.14 1.57 1.00 1.00 0.43 1.88 1.85 0.85 0.43 1.88 1.97 0.57 0.57 1.00 1.57 

5 SCCL 1.14 1.28 1.14 1.14 1.85 1.79 1.85 1.88 1.88 1.94 1.85 1.71 1.14 1.28 1.14 1.28 

6 SNCL 1.00 0.94 1.00 1.00 1.85 1.85 1.42 1.42 1.85 1.85 1.00 1.00 0.14 0.57 0.43 0.43 

7 SSWL 0.28 0.28 1.00 1.57 0.71 1.85 1.77 1.71 1.57 1.85 1.71 0.85 2.28 1.57 0.57 1.14 

8 SWCL 0.43 1.00 1.00 1.00 0.43 1.82 1.85 1.00 1.28 1.85 1.71 0.97 0.43 0.85 0.57 0.28 

9 SNWL 0.85 1.42 0.57 0.85 1.14 1.85 1.71 1.57 1.28 1.85 1.14 1.99 0.43 0.57 0.85 0.85 

Note: Date Cast: 9/3/2015; Test Date: 24 / 1/ 2022; Sample Location: Sangana- Akassa; Size of Sample: 150 x 450 x 225; Volume of 

Sample: 0.0079 m3; Mix Ratio: 1:6. 
 

Table 3: Characterization of SS and RS sandcrete blocks by exposure conditions 
 

S. No Exposure Condition Block Elements Category 

1. 

Block elements, completely sheltered and under 

minimum preload 

All interior blocks on levels 3: SEL 3 -3, ECL 3-3 &4, NEL 3-4, 

NCL 3- 1&4, NWL 3-1, WCL 3-1&2, SWL 3-2, SSL 3-2&3 

Mild 

Exposure 

Block elements, completely sheltered and under 

average preload 

All interior blocks on levels 2: SEL 2 -3, ECL 2-3 &4, NEL 2-4, 

NCL 2- 1&4, NWL 2-1, WCL 2-1&2, SWL 2-2, SSL 2-2&3 

Moderate 

exposure 

Block elements, completely sheltered and under high 

preload 

All interior blocks on levels 1: SEL 1 -3, ECL 1-3 &4, NEL 1-4, 

NCL 1- 1&4, NWL 1-1, WCL 1-1&2, SWL 1-2, SSL 1-2&3 

Severe 

exposure 

Block elements, completely sheltered and under 

maximum preload with bottom face in contact with 

soil 

All interior blocks on levels 0: SEL 0 -3, ECL 0-3 &4, NEL 0-4, 

NCL 0- 0&4, NWL 0-0, WCL 0-0&2, SWL 0-2, SSL 0-2&3 

Very severe 

exposure 

2. 

Block elements, exposed on one face to seasonal 

wetting and drying and driving rain and under 

minimum preload 

Intermediate external blocks on level 3: SE L3-2, EC L3-1, EC L3 

mnb322, \E L3-1,NE L3-3, NC L3-2, NC L3-3, NW L3-2, NW L3-

4, WC L3-3&4, SW L3-3,SW L3-1, SS L3-4, SS L3-1, SE L3-4; 

1 

Block elements, exposed on one face to seasonal 

wetting and drying, driving rain and under average 

preload 

All intermediate external blocks on level 2: SE L2-2, EC L2-1, EC 

L2-2, NE L2-1,NE L2-3 NC L2-2, NC L2-3, NW L2-2, NW L2-4, 

WC L2-3&4, SW L2-3,SW L2-1, SS L2-4, SS L2-1, SE L2-4 

Moderate 

Exposure 

Block elements, exposed on one face to seasonal 

wetting and drying, driving rain and under high 

preload 

All intermediate external blocks on level 2: SE L1-2, EC L1-1, EC 

L1-2, NE L1-1,NE L1-2 NC L1-2, NC L1-2, NW L1-2, NW L1-4, 

WC L1-2&4, SW L1-2,SW L1-1, SS L1-4, SS L1-1, SE L1-4 

Severe 

Exposure 

Block elements, exposed on one face to seasonal 

wetting and drying, driving rain and under maximum 

preload with bottom face in contact with soil 

All intermediate external blocks on level 0: SE L2-2, EC L2-1, EC 

L2-2, NE L2-1,NE L2-2 NC L2-2, NC L2-2, NW L2-2, NW L2-4, 

WC L2-2&4, SW L2-2,SW L2-1, SS L2-4, SS L2-1, SE L2-4 

Very severe 

Exposure 

3. 

Block elements, exposed on two contiguous faces to 

seasonal wetting and drying, driving rain and under 

minimum preload 

Corner blocks on level 3: SE L3-1, NE L3-2, NW L3-3 and SW 

L3-4 

Moderate 

exposure 

Block elements, exposed to seasonal wetting and 

drying, driving rain on two contiguous faces and 

under average preload 

Corner blocks on level 2: SE L2-1, NE L2-2, NW L2-3 and SW 

L2-4 

Moderate 

exposure 

Block elements, exposed on two contiguous faces to 

seasonal wetting and drying, driving rain and under 

high preload 

Corner blocks on level 1: SE L1-1, NE L1-2, NW L1-3 and SW 

L1-4 

Severe 

exposure  

Block elements, exposed on two contiguous faces to 

seasonal wetting and drying, driving rain and under 

maximum preload with bottom face in contact with 

soil 

Corner blocks on level 0: SE L0-1, NE L0-2, NW L0-3 and SW 

L0-4 

Very severe 

exposure 

4. 

Block elements, exposed on one face to seasonal 

wetting, drying and insolation and under zero preload 

All interior blocks on levels 4: SEL 4 -3, ECL 4-3 &4, NEL 4-4, 

NCL 4- 1&4, NWL 4-1, WCL 4-1&2, SWL 4-2, SSL 4-2&3 

Moderate 

exposure 

Block elements, exposed on two faces to seasonal 

wetting and drying, driving rain and insolation and 

under zero preload 

All intermediate block elements on level 4: SE L4-2, EC L4-1, EC 

L4-2, NE L4-1,NE L4-3 NC L4-2, NC L4-3, NW L4-2, NW L4-4, 

WC L4-3&4, SW L4-3,SW L4-1, SS L4-4, SS L4-1, SE L4-4 

Severe 

exposure 

Block elements, exposed on three faces to seasonal 

wetting and drying, driving rain and insolation and 

under zero preload 

Corner element on top floor level 4 seasonal: SE L4-1, NE L4-2, 

NW L4-3 and SW L4-4 

Very severe 

exposure 

5. 

Blocks elements, exposed on four faces to seasonal 

wetting and drying, driving rain and insolation under 

zero preload 

Blocks from additional minor heaps  

Blocks elements, exposed on five faces to seasonal 

wetting and drying and insolation under zero preload 
Blocks from additional minor heaps  

Blocks elements, exposed on five faces to seasonal 

wetting and drying and insolation under zero preload 
Blocks from additional minor heaps  
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Table 4: Compressive strength of aged Sea Sand Sandcrete Blocks at various layer and direction of exposure 
 

Level of block SSE SEC SNE SSS SCC SNC SSW SWC SNW 

L0 1.00 1.00 1.00 1.00 1.14 1.00 1.57 1.00 0.85 

L1 1.85 1.85 0.85 1.85 1.88 1.42 1.71 1.00 1.57 

L2 1.91 1.91 1.28 1.97 1.71 1.00 0.85 0.97 1.99 

L3 1.00 1.28 1.71 1.57 1.28 0.43 1.14 0.28 0.85 

 
Table 5: % strength loss / gain Sea Sand (SS) sandcrete blocks 

 

Level of block 
% of fc at 

SSE 

% of fc at 

SEC 

% of fc at 

SNE 

% of fc at 

SSS 

% of fc at 

SCC 

% of fc at 

SNC 

% of fc at 

SSW 

% of fc at 

SWC 

% of fc at 

SNW 

L0 -71.51 -71.51 -71.51 -71.51 -67.44 -71.51 -55.23 -71.51 -75.71 

L1 -47.09 -47.09 -75.58 -47.09 -46.28 -59.30 -51.16 -71.51 -55.23 

L2 -45.46 -45.46 -63.37 -43.83 -51.16 -71.51 -75.58 -72.32 -43.02 

L3 -71.51 -63.37 -51.16 -55.23 -63.37 -87.79 -67.44 -91.86 -75.58 

Average fc loss -58.89 -56.86 -65.40 -54.42 -57.06 -72.53 -62.35 -76.80 -62.39 

The aged blocks lost a total average strength of 62.97% over the period 
 

Table 6: Compressive strength of aged River Sand Sandcrete (RSS) blocks at various layer and direction of exposure 
 

Level of block RSE REC RNE RSS RCC RNC RSW RWC RNW 

L0 1.28 2.56 1.00 2.42 2.85 2.42 2.42 1.28 2.42 

L1 1.28 2.56 1.42 2.28 2.56 2.59 1.99 1.85 2.42 

L2 2.42 2.42 1.85 2.42 2.51 2.51 2.54 1.71 2.42 

L3 1.14 1.14 1.28 1.14 1.28 1.28 1.28 1.28 2.14 

 
Table 7: % strength loss / gain in River Sand (RS) sandcrete blocks 

 

Level of block 
% of fc at 

RSE 

% of fc at 

REC 
% of fc RNE % of fc RSS 

% of fc 

RCC 

% of fc 

RNC 

% of fc 

RSW 

% of fc 

RWC 

% of fc 

RNW 

L0 -63.37 -26.74 -71.51 -30.81 -18.60 -30.81 -30.81 -63.37 -30.81 

L1 -63.37 -26.74 -59.30 -34.88 -26.74 -25.93 -43.02 -47.09 -30.81 

L2 -30.81 -30.81 -47.09 -30.81 -28.37 -28.37 -27.55 -51.16 -30.81 

L3 -67.44 -67.44 -63.37 -67.44 -63.37 -63.37 -63.37 -63.37 -38.95 

Average -56.25 -37.93 -60.32 -40.98 -34.27 -37.12 -41.19 -56.25 -32.84 

The aged river sand blocks lost a total average strength of 44.13 % over the period 
 

 
 

Fig 6: Chart showing comparison of compressive strength at layer L1 of sea sandcrete blocks 
 

 
 

Fig 7: Chart Showing Comparison of Compressive strength at layer L0, L1, L2, and L3 
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Fig 8: Chart Showing Comparison of Compressive strength of River Sand (RS) at layer L0, L1, L2, and L3 
 

 

Figure 9: Chart Showing Comparison of Compressive strength at layer L0  

 
 

Fig 9: Chart Showing Comparison of Compressive strength at layer L0 
 

 

Figure 4.28: Chart Showing Comparison of Compressive strength at layer L1  

 
 

Fig 10: Chart Showing Comparison of Compressive strength at layer L1 
 

 
 

Fig 11: Chart showing comparison of compressive strength at layer L2 
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Fig 12: Chart showing comparison of compressive strength at layer L3 
 

 
 

Fig 13: Chart showing comparison of river sand sandcrete blocks compressive strength at layer L0 
 

 
 

Fig 14: Chart showing comparison of river sand sandcrete blocks compressive strength at layer L1 
 

 
 

Fig 15: Chart showing comparison of river sand sandcrete blocks compressive strength at layer L2 
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Fig 16: Chart showing comparison of river sand sandcrete blocks compressive strength at layer L3 
 

Conclusions  

The results of the aged block for both River Sand and Sea 

Sand shows a similar pattern with the middle L1 and L2 

layer blocks with better strength values. These conclusions 

open a wider scope and opportunity for research into sea 

sand with locally sourced mud sandcrete masonry units. 

The long-term strength and durability of aged River Sand 

(RS) and Sea sand (SS) sandcrete blocks units exposed to 

seasonal alternate wetting, drying and driving rain was 

examined and observed that the results of the aged block for 

both River Sand and Sea Sand shows a similar pattern with 

the middle L1 and L2 layer blocks with better strength 

values.  

The long-term strength and durability of aged River Sand 

(RS) and Sea sand (SS) sandcrete blocks units exposed to 

seasonal alternate wetting, drying and driving rain also 

shows similar strength lose and gain across the stacked aged 

blocks. That the top row blocks do not represent virgin 

blocks since they have weathered. They therefore cannot 

serve as benchmarks for the blocks, but we need to retain 

them because we need their exposure category. In order to 

obtain blocks, representing the virgin conditions of 

exposure, we sampled both the top layer and the penultimate 

one immediately below top. Thus, we have 4 levels: Ground 

L0, First L1, Penultimate just below top L2 and Top L3. The 

variables are the condition of exposure to the environment 

(mild, moderate, severe, very severe). 

 

Contribution to knowledge 

The research has made the following contributions to the 

body of knowledge: 

1. The aged sandcrete blocks, both sea sand and River 

sand exposed to seasonal alternate wetting, drying and 

driving rain shows similar strength reduction patterns; 

and sampling chats were developed for building 

Engineers for the re-useability of aged blocks. 

2. From the study of aged sandcrete, Corner blocks on 

level 2: SE L2-1, NE L2-2, NW L2-3 and SW L2-4 for 

both sea and river sandcrete blocks are moderate 

exposure condition with weak compressive strength. 

While Corner blocks on level 0: SE L0-1, NE L0-2, 

NW L0-3 and SW L0-4 has Very severe exposure with 

lower compressive strength. 

3. The findings of the study contributed to the 

development of sustainable and durable building 

practices in the Niger Delta region. 
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