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State of roads in DRC (@ Jrdy

> 30,000 km of unpaved road network

T

o _},
.
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it D
Need of

proper

< 40% in good or fair condition = LVSR

design

No reliable access to many communities
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Traditional Design Method @ PR

e Most of design methods use CBR as a key
design factor
e |[ssues with CBR Test
» No universal standard test method
= Some test methods remove +19mm size
from sample, doesn’t reflect the real
strength of the material.
» Not good representation of in-situ
condition (moisture, strength, compaction)
» Test not allow pore pressure release, thus
not correct estimation of bearing capacity
e Development of DCP design for LVR
» Provide composite measure of material
properties influence by PI, grading,
density and moisture.




CBR vs. DCP 8 Jre

Handle

CBR depth of penetration
" +/- 25.4mm

lied load
Applisdios Metal plunger

S mm

DN depth of penetration ’
+/- 135 mm

Dial gauge 25mm
travel (0.01mm
divisions. 1Tmm per
revolution)

Rate of penetration 1Tmm/min
e

Hardened steel end

.v=+—— Detachable collar
First reading at “zero blows”

when top of shoulder of cone is
level with top of sample in mould
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Main steps of DCP method for LVSR

8 JrEN

Determine Design period,
Design Traffic and
Traffic classes

\Z

Adjust DN values for design
moisture content

DCP and
In-situ Moisture content
survey

Determine in-situ Layer
Strength Profile

v

Determine
DN value (use of software)

Evaluate required Layer
Strength Profile for uniform
section

Determine
Uniform section (use of
CUSUM method)

Determine upgrade
requirement
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Determine uniform sections (@ Il

CUSUM Value
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Adjust DN values for design moisture content @ Py

e Adjustment of DN Values for Design moisture Content
considering anticipated long-term in-service moisture
content in pavement

Drier than at the time of DCP Survey 20t percentile of DN
Same as at the time of DCP Survey 50t percentile of DN
Wetter than at the time of DCP Survey 80t percentile of DN
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Required layer-strength profile

0O

CROWN
AGENTS

Traffic Class LE 0.01 LE 0.03 LE 0.1 LE 0.3 LE 0.7 LE 1.0
F80x 10° 0.003-0.010]0.010- 0.03010.030- 0.100]0.100 - 0.300}0.300- 0.700] 0.700-1.0
Max. DN
- > QR0
0- 150mm Base >98% Mod. g 5 g A 39 26 55
AASHTO
- > QLo
150-300 mm Subbase >95% 19 1 9 6 16 A
Mod AASHTO
300-450 mm Subgrade > 95%
33 25 19 12 8 6
Mod AASHTO
450-600 mm in situ material 40 33 25 19 14 13
600-800 mm in situ material 50 40 39 25 24 23
N LA
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. . . _ CROWN
Evaluate in situ layer-strength profile for uniform sections O AGENTS
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Performing laboratory DN value Q SN

* DN/moisture/density relationship [B]
required for suitable pavement I |
material |

*DCP used to penetrate the CBR
mould |

e Take in account pore pressure release
during testing

4 days soaked sample , sealed for

4 days in plastic bag Soaked DN
Sample at DI‘_u'lC, sea_led fordto7 ST
days in plastic bag
Oven sample (0.750MC), sealed BT T

for 4 days in plastic bag
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Performing laboratory DN value

8 Jre
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Comparison between Traditional Method and DCP design

method

CROWN
AGENTS

e Traffic class :0.1 - 0.30 Millions ESAs
e Climate : Wet

DN value
before

53

7.8

12.5

16.1

21.2

TRH4

_ Bituminous Surfacing

] 1 125 Crushed or natural
gravel, CBR >80% soaked
1 @ 98% MDD, PI<6

1 125 natural gravel, CBR

§ PI<12

| CBR >15% soaked @ 93%
| MDD, PI<6

| In-situ soil

| >30% soaked @ 95% MDD,

| 150 compacted gravel / soil,

DCP

Bituminous Surfacing

150 Natural gravel,
CBR >50% soaked
@ 98% MDD, PI<16

| In-situ soil (original
| surface)

DN value
after

3.2

53

7.8

12.5

16.1
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Cost comparison: LVR versus Standard Construction o AGENTS

e Typical cost comparison from Malawi

Road Design Standard Construction Cost (USS)| Cost Difference (%)
LR 150,000
Class | 300,000 100
Class Il 500,000 233
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Critical low volume road design parameters for DRC O AGENTS

e Design traffic
e Type of in-situ material (tropical soil: Laterite)
e Climate (rainfall:>1500mm/year)
» Effect of Moisture Content in the design
» Storm-water drainage
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Conclusion [ @ Jreshey

® LVSR inthe DRC Initiative taken by AFCAP and Crown Agents to be
encouraged

e Using DCP Method: simple, cost effective and efficient
e Critical LVSR design parameters specific for DRC to be taken in account

® Social benefits: knowledge transfer, job creation, better & safer

N L

2SS
Ukaid

Private and confidential 17



Biransfer angilis
'\ o

Thank you



	USE OF THE DCP DESIGN METHOD IN THE DRC
	Outline of Presentation 
	Location of DRC
	State of roads in DRC
	Traditional Design Method
	CBR vs. DCP
	Main steps of DCP method for LVSR
	Determine uniform sections
	Adjust DN values for design moisture content
	Required layer-strength profile
	Evaluate in situ layer-strength profile for uniform sections
	Performing laboratory DN value
	Performing laboratory DN value
	Comparison between Traditional  Method  and DCP design method
	Cost comparison: LVR versus Standard Construction
	Critical low volume road design parameters for   DRC
	Conclusion
	Thank you

