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- Humus-B Soil Stabilized Method (HSSM) is cost effective construction method for
Pavement Sub(base) using highly compacted mixture of soil/aggregate with cement, and
extra small amount of Humus-B (Chemical admixture, i.e. Soil Stabilizer)

- Normal Mixing Ratio: Appr. Soil (91.8~95.8%) + 0.2% (Humus-B) + 4~8% (Cement)

- Subbase and Base Thickness (15cm ~ 20cm) reduction with high strength and
durability = Green Solution for Low Cost, Fast Construction, and Better Quality

As-Is Ascon. HSSM. Ascon.
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Outstanding Features of HSSM

» Reduced Excavation/Reclamation

» Granular Material of Subbase/Base
« Cut in Construction Time (Min. 50%)
« A bituminous surface thickness

-
Reduction (Min. 20%)

B. Quality Improvement

» Differential Settlement with Stiffness
* Crack from Differential Settlement

* Sink Hole, Potholes, Puddles, etc

-
Prevention

Removal of Mineral base Bitumen
unsuitable layer
material
Omits Omits 50% Omits
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$oll stabilization
on sub-grade level
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Construction time Immoblization of

hazardous matenial
5 days No Extra Cost
Saving 70% Saving




Analysis of Cost Saving by HSSM

» Case Study: Dongtan 5-1 Area, South Korea/ Traditional Method

Quantity Estimation (5660 m2, in Dongtan 5-1 Area, South Korea)

1. Road Design.

Length 140m Road Layer Specification Depth Remarks
width 4m . 1. Wearing (surface) Ascon(#78, WC-2) 6 cm
Desingn . As-Is Method
Surface Layer 0.26m 5 2. Ascon Middle layer Ascon(#67, WC-4) 5¢m
ec.
Base Layer Depth 04m (55: 2) 3. Ascon Base Layer Ascon(#467, BB-2) 10 cm
m 4, Aggregates Sub-Base 40mm 40 cm
2. Quotation Detail (Unit : US $)
i i i . Material Labor Equipment cost SUM.
Classification Process & Standard unit | quantity — — — — Remarks
unit price sum |unit price] Workday | sum | unit price | Work day sum  |unit price] sum
Aggregates m3 224 m3 20 4,480 20 4480 | Ex Spot Price
; Ascon (#467) ton 1344 ton 35 7,392 35 7,392
Material
Ascon (#67) ton 67.2 ton 38 3,898 58 3,898
Ascon (#78) ton 80.64 ton 60 4,838 60 4,838 : Ascon Gravity =2.4
Sub-Total 20,608 20,608
Back Hoe (6W) ea 1 600 7 4,200 4,200
Roller (Tandum) ea 1 600 8 4,800 4,800
Equipment for paving Asphalt Finisher ea 1 800 1 800 800
Dump Truck ea 1 500 8 4,000 4,000
Sub-Total 13,800
Labour Local person 3 300 24 ¢ 21,600 21,600
Labour for pavement
Korean Expert person 1 600 8¢ 4800 4,800
Sub-Total 26,400 26,400
Grand Total 20,608 26,400 13,800 60,808
Daily Transportation : Daily 40MT 500-1000 Trucks

Total Days: 8 Days

Total Period: 8 Days
Total Cost: Appr. 60K USD



Analysis of Cost Saving by HSSM

» Case Study: Dongtan 5-1 Area, South Korea/ New Method
Quantity Estimation (560 m2, in Dongtan 5-1 Area, South Korea: Soil Stabilizer)

1. Road Design. 2. Component Consumtion
Length 140m HUMMUS 3 kg/m3 Road Layer Specification Depth
width 4m CEMENT 130 kg/m3 Desingn | 1. Wearing Ascon(#78, WC-2) 9 cm
Surface Layer 0.09m Soil 1800 kg/m3 Spec. . Ascon Basg Ascon (#467) 0
Base Layer Depth 02m Volume 112 m3 (560 m2) | 3. Base layer Humus-B 20 cm
3. Quotation Detail (Unit: Us $)
. . material Cost Labour cost Equipment cost SUM.
Classification Process & Standard unit quantity — — — — Remarks
unit price| sum  |unit price|Work day sum unit price|Work day sum unit price sum
. HUMUS-B m3 336 kg 20.0 6,720 20 6,720 FOB Korea
Material for HUMMUS Cement m3 14560 kg 0.06 874 0.06 874 Portland
(Soil Stabilizer) -
Compaction Soll m3 201600 kg - - - -1 free of cost
Ascon (#78, WC-2) ton 121 ton 60 7,258 60 7,258 {Ascon Gravity =2.4)
Sub-Total 14,851 14,851
Back Hoe (6W) ea 1 600 1 600 600
Roller (Tandum) ea 1 600 2 1,200 1,200
Equipment for paving Asphalt Finisher ea 1 800 2 1,600 1,600
Dump Truck ea 1 500 2 1,000 1,000
Sub-Total 4,400
Labour Local person 3 300 6 5,400 5,400
Labour for pavement
Korean Expert person 1 600 2 1,200 1,200
Sub-Total 6,600 6,600
Grand Total 14,851 6,600 4,400

Daily Transportation : Daily 40MT 500-1000 Trucks
Total Days: 2 Days

Total Period: 2 Days
Total Cost: Appr. 25K USD (60% Saving)
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HSSM Construction Sequence

Two STEP Construction Method

» 18t STEP: Mixing ( Mixing ratio: Soil 92~94% + 0.2% Humus-B + 5~8% Cement + Water ]
2nd STEP: Normal Compaction for only two Layer (Each Layer: 20 ~ 30cm)

1st STEP : Mixing (4 Option for Field Condition) 2" STEP : Normal Compaction

_.Eas -_,
Opt #4: Mobile Rapid Mix Batch Plant - Wecines? 4: Compaction




Application with General Paving Facility

& ;1.«31‘,.

2017/04/11 08-58

Field Mixing : Mobile Mixer

Asphalt Paving after curing

, .
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Before (2018 May.19 : 8AM) W)  After (2018 May.20 : 3 PM)
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Construction Site Video (at LH Dongtan 5—1 in Korea)

HSSM Mixing, Paving Tack Coating &
and Compaction ASCON Paving

VIDEO -1 VIDEO -2



Construction Site Video (at LH Dongtan 5—1 in Korea)

Before —) After

(2018 May.18 : 3 PM) (2018 May.23 : 11 AM)

VIDEO -1 VIDEO -2



Coring & Compressive Test

at LH Dongtan 5—1
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Compare HSSM vs. conventional Paving




Asphalt Pavement

After 6 months Road Layer
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Comparison of HSSM & Soil Cement



What is Soil Spil cement is a construction material, a mix of pulverized soill
Cement? ywth _measured amounts of ce'ment angl water, usual!y _pr_ocessed
' in mixing and compacted to high density. Hard, semi-rigid
durable material is formed by hydration of the cement particles.

Since it was first applied to road construction in the United States
in 1935, it has been widely used not only in advanced countries
such as the US and Europe but also in Southeast Asia.
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Problems Applying Soil Cement in Pulverization Method

1 yr. Fix? (UPM Type cold mix patch)
, Long Term Fix (Re-mix with Portland
P> AR Cement, add 3” Base & BST)

& Damage by 200 Ton Oil
Rig Movement (2011)

e

with 3" gravel & BST 5258 v
full width — it amodo

Repair Methods:
No Depression Area:
Remove BST & fabric, new
BST full width
Depression Area: Re-soil
cement, 3” Gravel & BST

Full width




Comparison of HSSM & Soil Cement

Description

Soil Cement (Specification)

HSSM

Max. Size of Soil

Soil above 80% pass #4

and Aggregate (4.76mm) sieve.
Alligrlng) MbAng Within 2 hours
Time

Construction Joint

Need

Construction
Method

In situ Pulverizing
(Special Equipment)

PCA
(Portland
Cement
Association
2017 USA)

Less than 40 mm

Within 12 hours

No need

Ready Mix
(Normal
Equipment)




1. Chemical Admixture made by a Korean
Technology (Patented)

2. Eco-friendly Powder composed of
inorganic materials

3. Excellent on-site applicability due to
adaptability to most of soil composition

Green Solution for Low Cost, Fast
Construction, and Better Quality

Solidification Process with Humus-B
(by electron Microscope)

i ]
Humus-B? R e

Cohesive soil with Cement
and Humus-B

Pozzolanic reactions due
to the ionic bonding of
organic matter with
addition of Humus-B




Humus-B Additive Effects — by SEM

Cement + Soil + Humus-B (0%)

Cement + Soil + Humus-B (0%) Cement + Soil + Humus-B (0.2%)

SEM Picture (After 7 days curing)




Humus-B Additive Effects — by SEM

Cement + Soil + Humus-B (0%) Cement + Soil + Humus-B (0.2%)

SEM Picture (After 28 days curing)




Comparing Humus—B vs. Other Chemical Admixtures

Humus—B (HSSM) NSC (Japan)

Humus—B: = NSC: 2%
30% . _
— \ Cement: 30% \

& 0 2%
l me nt. 8% Co.res Extrac

RBI— 81 (Netherland)

Cement : 8%

Soil : 68%

W, Soil: 92% Soil : 65%

— 92% Soil + 0.2% Humus—B + 8% Cement Mix = Highly strength and Durability

===
I I
Cement(%) : 5~8 : 8~10 30% or more  Cement Min. vs. NSC
Aggregate (%) : - : 30 - Only RBI necessary
Strength (7days) : 4 ~ 8 MPa : 0.1 ~ 3 MPa 2 ~6 MPa Highly Strength

e o o o o o o



Outstanding Features of HSSM

C. Constructability

» Exc./Rec. sequence reduction

» Simple Series of Construction
« Curing time reduction

» Construction Equipment Min.

.
Constructability Increase

» Design stage: Structural safety secure
» Const. stage: Simple Mix and Compaction

 Maintenance : Low Cost, Low deflection, Low

Fatigue life, Lower asphalt strains, No Breaker

* Public use : Surface Smoothness, bearing Cap.

-
Easy and Beneficial Maintenance

Construction Sequence

(2) W sch s (9) oraowe

Small and Large Scale Construction
Applicable




Applied to Various Solil (Sand, Silt, Clay etc.
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Recyclable (Harmless and No Soil Pollution
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Coring & Compressive Test
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Comparison of Estimation calculation(Bangladesh)
Normal Road type VS GRSS (using Soil Stabilizer)

Basic Road detail

Length of Road

Width of Road

Surface Layer

Base Layer (Below Surface layer)
Volume

Area

GRSS Details

Total Cost of GRSS (BDT)

Cost of GRSS (S)

Total quantity of GRSS (kg)
Cement Details

Total quantity of Cement (kg)
Road Cost

Total Cost of Road

Total Cost of Road (Excluding SS cost)

Korean Consultant Cost

Total % saving using SS

1000 m
7m
Om

0.15m

1050 m3

7000 m2

1,896,300
22,050
3,150

105,000

3,431,700
1,535,400

Not included

71.25%

1000 m
7m
0
0.15m
1050 m3
7000 m2

5,418,000
63,000
3,150

105,000

6,953,400
1,535,400

Not included

41.75%

1000 m
7m
0
0.3 m
2100 m3
7000 m2

NA

NA

NA

NA

NA
NA



Comparison of Estimation calculation(Bangladesh)
Normal Road type VS GRSS (using Soil Stabilizer)

GRSS ($7) Normal Road Difference in amount (NR-GRSS - LQ)
S/L Classification Remarks
BDT uUsD BDT usD BDT usbD
1 Material 3366300 39143.02 9840113.52 114,419.92 6,473,813.52 75,276.90
2 Equipment 60000 697.67 1047204.38 12,176.80 987,204.38 11,479.12
3 Labour 5400 62.79 1048915.00 12,196.69 1,043,515.00 12,133.90
Total Sum= 3431700 39903.49 11936232.89 138,793.41 8,504,532.89 98,889.92
Total % saving using GRSS 71.25%
. 34,326.
1 Material 6888000 80093.02 9840113.52 114419.92 2,952,113.52 90
. 11,479.
2 Equipment 60000 697.67 1047204.38 12176.80 987,204.38 12
12,133.
3 Labour 5400 62.79 1048915.00 12196.69 1,043,515.00 90
57,939.
Total Sum= 6953400 80853.49 11936232.89 138793.41 4,982,832.89 9
Total % saving using GRSS 41.75%

Note : Above shown estimation calculations are for reference purpose only. The actual price may be subject
to change .



1. Road Design.

Length 1000 m
width 7m
Surface Layer 0Om
Base Layer Depth 0.15m
Dollar Rate(1$=BDT) 86
Soil Stabilizer rate($) 7

3. Quotation Detail

Classification Process & Standard  unit
GRSS- LQ m3
Material for GRSS et i
(Soil Stabilizer) .
Compaction Soil m3
Premix carpet m3
Sub-Total
Back Hoe (6W) hr
Roller (Tandum) hr
Equipment for paving ~ Asphalt Finisher hr
Tipper/Truck hr
Sub-Total
Labour Local person
Labour for pavement
Korean Expert person

Sub-Total
Grand Total

2. Component Consumption

HUMMUS 3 kg/m3 Road Design
CEMENT 100 kg/m3 Spec.
Soil 1800 kg/m3
Volume 1050 m3

material Cost Labour cost

quantity unit price sum unit price Wg;kd sum
3150 kg  602.00 1,896,300
105000; 1400 1,470,000
1890000 i i
kg
3,36
6,300
1
1
1
1
3 900 2 5,400
1 51,600 - -
5,400
3,366,300 5,400

Daily Transportation : Daily 40MT 500-1000 Trucks

Total Days: 2 Days

Layer

1. Wearing

2. Base

unit pric Work d
e

12,000
12,000
12,000
12,000

layer

Equipment cost

sum

ay
1 12,000
2 24,000
2 24,000
60,000

Specification

Premix Carpet

GRSS - Low Quality

Depth

Ocm

20cm

SUM.

unit pric
e

602

14.00

1,896,300
1,470,000

0

00
12,000
24,000

24,000

60,000
5,400

5,400
3,431,700

sum(BDT)

usb
22,050
17,093

3,366,3

39,143
140
279

279

698
63

63
39,903



1. Road Design.

Length 1000 m
width 7m
Surface Layer Om
Base Layer Depth 0.15m
Dollar Rate(1$=BDT) 86
Soil Stabilizer rate($) 20

3. Quotation Detail

GRSS - HQ
Material for GRSS (S Cement
oil Stabilizer) Com
paction Soil
Premix carpet
Sub-Total
Back Hoe (6W)

Roller (Tandum)
Equipment for paving Asphalt Finisher
Tipper/Truck

Sub-Total

Labour Local
Labour for pavement
Korean Expert

Sub-Total
Grand Total

m3
m3

m3

m3

hr
hr
hr
hr

perso

perso

2. Component Consumption

GRSS
CEMENT
Soil

Volume

3 kg/m3 Road Design
100 kg/m3 Spec.
1800 kg/m3

1050 m3

Layer

1. Wearing

2. Base layer

Specification

Premix Carpet

GRSS

Depth

4cm

20 cm

3150 kg 1,720.00
14.00

105000 kg
1890000 kg

e

5,418,000
1,470,000
6,888,000
900 2 5,400
51,600 = =
5,400
6,888,000 5,400

Daily Transportation : Daily 40MT 500-1000 Trucks

Total Days: 2 Days

12,000 1
12,000 2
12,000 -
12,000 2

12,000
24,000

24,000

60,000

1,720
14.00

5,418,000
1,470,000

6,888,000
12,000
24,000

24,000

60,000
5,400

5,400
6,953,400

63,000
17,093

80,093
140
279

279

698

63

63
80,853

0%



1. Road Design.

Length 1000 m
width 7m
Surface Layer Om
Base & subbase Layer Depth 0.3 m
Surface Area 7000 m2
Volume(upto Base) 2100 m3
Dollar Rate(15=BDT) 86

2. Quotation Detail

S.No. Classification
1.Material
1 Earthworks
2 Sub grade
3 Sub Base Layer
4 Base Layer
5 Surface Layer
6 Prime Coat
7 Tack Coat
8 Sand Seal

Process & Standard

Roadway excavation of soil,construction of shoulders inc
luding disposal of excavated material at approved enviro
nmentally safe tipping sites.

Preparation of subgrade to designed grade and camber i
ncluding watering and compaction.

Supply, place and compact quarry sieved subbase materi
al.

Providing, laying, spreading, levelling and compaction of
crusher run materials (CRM) for base course.

Providing, mixing, laying and compaction of premixed car
pet - all complete as mentioned in the specification and
directed by the Engineer.

Providing and spraying bituminous prime coat MC30/MC

70 including cleaning the road surface using wire, brushe

s, broom etc before applying prime coat as mentioned in
the specification. Spray rate as instructed by engineer

Providing and spraying bituminous tack coat MC30/MC7
0 including cleaning the road surface using wire, brushes,

broom etc before applying tack coat as mentioned in the
specification. Spray rate as instructed by engineer

Providing and laying Sand seal over premix carpet

Sub-Total

unit

sqm

cum

cum

sgqm

sgqm

sgqm

Road Desig

n Spec.

Specification

Length

1000 m

1000 m

1000 m

1000 m

1000 m

1000 m

1000 m

1000 m

Width

7m

7m

7m

Layer

Surface Layer

Base Layer

Sub Base Layer

Sub Grade Layer

Depth

03m

0.15m

0.15m

quantity

2,415

7,000

1,050

1,050

7,000

3,500

Unit price

942.63

14.03

2,446.28

2,896.41

19,041.01

176.73

176.73

129.11

Specification

Premix carpet

CRM

Aggregates

Soil Compaction & levelling

sum

2,276,456

98,210

2,568,594

3,041,234

1,237,080

618,540

Sum
BDT

2,276,456.28

98,210.00

2,568,594.00

3,041,233.65

1,237,079.73

618,539.86

9,840,113.52

Depth
0
0.15m
0.15m
Percentage  Sum Sum
usb BDT BDT
26,470.4
1,142.0
29,867.4
35,363.2
14,384.6
7,192.3
114419.92



2. Equipment

1 Earthworks

2 Sub grade

3 Sub Base Layer

4 Base Layer

5 Surface Layer

6 Prime Coat

7 Tack Coat

8 Sand Seal

Roadway excavation of soil,construction of shoulde
rs including disposal of excavated material at appro cum
ved environmentally safe tipping sites.

1000

Preparation of subgrade to designed grade and cam - 1000
ber including watering and compaction. m

Supply, place and compact quarry sieved subbase - 1000
material. m

Providing, laying, spreading, levelling and compacti - 1000
on of crusher run materials (CRM) for base course. m

Providing, mixing, laying and compaction of premix

ed carpet - all complete as mentioned in the specifi cum 1000

cation and directed by the Engineer. m
Providing and spraying bituminous prime coat MC3
0/MC70 including cleaning the road surface using w
. . - 1000
ire, brushes, broom etc before applying prime coat sqm m
as mentioned in the specification. Spray rate as inst
ructed by engineer
Providing and spraying bituminous tack coat MC30/
MC70 including cleaning the road surface using wir
- 1000
e, brushes, broom etc before applying tack coat as sqm m
mentioned in the specification. Spray rate as instruc
ted by engineer
Providing and laying Sand seal over premix carpet sqm 1?:])0

Sub-Total

0.3m

0.15m

0.15m

2,415

7,000

1,050

1,050

7,000

3,500

50.60

62.10

150.54

191.07

2,300.00

12.54

12.54

20.70

122,199

434,700

158,062

200,626

87,745

43,873

122,199.00

434,700.00

158,061.75

200,626.13

87,745.00

43,872.50

1,047,204.38

1,420.9

5,054.7

1,837.9

2,332.9

1,020.3

510.1

12,176.80



S.No.

Classification

3. Labour

Earthworks

Sub grade

Sub Base Layer

Base Layer

Surface Layer

Prime Coat

Tack Coat

Sand Seal

Process & Standard

Roadway excavation of soil,construction of shoulders
including disposal of excavated material at approved
environmentally safe tipping sites.

Preparation of subgrade to designed grade and camb
er including watering and compaction.

Supply, place and compact quarry sieved subbase mat
erial.

Providing, laying, spreading, levelling and compaction
of crusher run materials (CRM) for base course.

Providing, mixing, laying and compaction of premixed
carpet - all complete as mentioned in the specificatio
n and directed by the Engineer.

Providing and spraying bituminous prime coat MC30/

MC70 including cleaning the road surface using wire,

brushes, broom etc before applying prime coat as me

ntioned in the specification. Spray rate as instructed b
y engineer

Providing and spraying bituminous tack coat MC30/M

C70 including cleaning the road surface using wire, br

ushes, broom etc before applying tack coat as mentio

ned in the specification. Spray rate as instructed by en
gineer

Providing and laying Sand seal over premix carpet

Sub-Total

unit

cum

sgm

cum

cum

cum

sgm

sgm

sqm

Specification

Length Width Depth

1000

1000

1000

1000

1000

1000

1000

1000

7m

03m

0.15m

0.15m

quantity
Unit price sum

2,100 15.53 32,603
7,000 132.25 925,750
1,050 54.63 57,356
1,050 31.63 33,206

- 5,951.25 -
7,000 58.08 406,525
3,500 58.08 203,263

- 33.35 -

Sum

BDT

32,602.50

925,750.00

57,356.25

33,206.25

N/A

N/A

1,048,915.00

Perc:ntag su

Sum

usbD BDT BDT

379.1

10,764.5

666.9

386.1

N/A

N/A

12,196.69



ADB

Asian Development Bank Private Sector Operations Department

26 July 2020
Dear Mr. Yoon Suk Lee:

Subject: TA 9620 REG: Preparation of the ADB Ventures Facility
— Approval of SEED grant

On the 15 June 2020, the Asian Development Bank (ADB) approved- reimbursable
technical assistance (TA) funding to InnoCSR Co. Ltd. ("InnoCSR") that provides ADB the right
to invest equity from ADB Ventures investment fun
Details of this arrangement between ADB and InnoCSR are contained in the
echnical Assistance Agreement (TAA) and Reimbursement Alternative Agreement (RAA).

Korea-based InnoCSR developed the Good Bricks System, a solution that enables brick
manufacturers to harden bricks without the need for kiln baking. The Good Bricks System uses a
proprietary soil stabilizer and a press machine to catalyze a chemical and physical bonding
process that yields industry-grade bricks. ADB Ventures believes this technology has potential to
generate climate impact so provided reimbursable TA funding to support InnoCSR expand their
operations in Nepal.

Sincerely,

e

Dominic Mellor

Senior Investment Specialist

ADB Ventures

Private Sector Operations Department

ASIAN DEVELOPMENT BANK
6 ADB Avenue, Mandaluyong City
1550 Metro Manila, Philippines
Tel <632 632 4444

Fax +63 2636 2444




