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Bridge Construction Issues
Design Practice and Quality Assurance 
of PoT Bearing
Specification Requirement of DBM/AC

Er. Prabhat Kumar Jha
Senior Divisional Engineer
9841360244
geoprabhat@gmail.com
https://techwingdor.blogspot.com/
https://https://dor.gov.np/dorqrdcdor.gov.np/dorqrdc
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Record Keeping and Documentation
Site Register : with minimum records related 

to
• Date
• Weather
• Work details
• Labour deployed
• Machine deployed
• Test or Test Samples
• Site Problems
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Min. Horizontal distance between bars :
greatest of 

dia. of bar
10mm + nominal aggregate size

Min vertical distance between bars : 
greatest of 

12mm or nominal aggregate size 
max bar size

Max. no. of Bar in group = 3
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Property Class 8.8 :
Ultimate Strength = 800 Mpa

Yield Strength = 8 x 8 x 10 = 640 MPa
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TRESTLES

Example of Freyssinet post tensioning Anchorage and Jack :K-Type

10
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Placing Jack

Jack  Guage
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Capping after Grouting
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PROBLEM : 
Defective Live 

Wedges

Karnali Bridge

Defective
Live Wedges
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PREPARATION OF PLATFORM
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PLACING OF CUTTING EDGE

PLACING REINF. ON CUTTING EDGE
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FORMWORK ON 
CUTTING EDGE

WELL STENNING
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WELL STENNING

ADDITIONAL LOAD
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Karnali Bridge Measuring the depth of 
well-2

32
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Plastic Shrinkage

CAUTION AGAINST POSSIBLE DAMAGE DUE TO "PLASTIC
SETTLEMENT" CRACKING OF CONCRETE…
•Plastic Settlement cracks occur in not-yet-initially-set concrete when
there is a relatively high amount of bleeding through it and some form of
obstruction to the downward sedimentation of its solids (e.g. the
reinforcement bars). Plastic settlement cracks are typically 1 mm wide
and usually run from the surface to the bars

•Plastic Settlement Cracks can be prevented by reducing the bleeding
and hence the sedimentation, and by reducing the obstructions to
sedimentation. 34
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35
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Gabion 
Toe

0.30m 
Gabion 

Mat

0.50m 
Gabion 

Mat

1.5 x Normal 
Scour

HFL
1-1.5m

Earth Fill

River training Work

1

2
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Expansion Joints
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Wabo Flex 
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Strip Seal
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Bearing
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Elastomeric 
Bearing

Girder

Bearing Design Details
• IRC-83-1982 Metalic Bearing 

Part-III
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Internal Seal by 20x2mm 
thick Brass Ring, min. 2 
No.
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For Fixed Pot Bearing
Design of Elastomer
Design of Anchor Arrangement
Design of Pot Cylinder

For Guide Pot Bearing
Design of Elastomer
Design of  Anchor Arrangement
Design of Pot Cylinder
Design of PTFE  and Guide

Design of Elastomer
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Design of Elastomer



2/3/2020

33

Design of Elastomer

Dia. of Elastomeric pressure pad, mm (di) 450 Ok
Thickness of confined elastomeric pressure pad,mm (he) 35 Ok

Induced Moment, Mtd = Med+Mrd 6.35E+07 Nmm
Area,Ae 159043 mm2

Extreme Compressive Stress, Mpa 28.91 <40 Mpa,Ok
Average Stress 21.82 <35 Mpa,Ok

Min Stress 13.46 >5 Mpa,Ok
Max. Strain 0.54 <15%,Ok
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Design of Anchor Arrangement

Fixed Pot Bearing

Elasto.

Sleeve, D ≥ 2 . Bolt Dia.

L ≤ 5.D

Peak Stress in Concrete 

H max < No. of Bolt  x  Rv

cbc
LD

Area fbolt 
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Design of Anchor Arrangement

Fixed Pot Bearing

Elastomeric

Pin

hehc

tb

Resultant Co-existing moment = 
Hmax . (he+0.5(hc-he)+tb)


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Design of Pot Cylinder

Elastomeric

Pin

hehc

tb

hc ≥   he  +   pin depth   – gap ( not less than 5mm)

Tensile Stress in cylinder,Mpa
Hoop Tensile Stresss(Fluid Pressure+H-Force),Mpa
Shear stress at wall-base inerface,Mpa
Bending Stress  at wall-base inerface,Mpa
Combined Stress,Mpa
Hertz Stress, Mpa
Ave. permissible direct Bearing Stress (Concrete)
Actual direct bearing stress,Mpa

Check for 
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Design of Pot Cylinder
Tensile Stress in cylinder,Mpa

Hoop Tensile Stresss(Fluid Pressure+H-Force),Mpa

yfbphc
H


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Design of Pot Cylinder
Hoop Tensile Stresss(Fluid Pressure+H-Force),Mpa
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Design of Pot Cylinder
Shear stress at wall-base interface,Mpa

Bending Stress  at wall-base interface,Mpa

Combined Stress,Mpa

Hertz Stress, Mpa

Hertz Stress Concept
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Ave. permissible direct Bearing Stress (Concrete) > Actual direct bearing stress,

Design of Guide
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Design of PTEF
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Test for Pot Bearing 

Test for Pot Bearing 
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Bearings
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Bearings

Bearings
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Bearings
Fixed/Free

Specification Requirement for 
Dense Graded Bituminous Mixes 

(DBM/BC) 

Er. Prabhat Kumar Jha
Senior Divisional Engineer
9841360244
geoprabhat@gmail.com
https://techwingdor.blogspot.com/
https://dor.gov.np/dorqrdchttps://dor.gov.np/dorqrdc
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IRC 37:2018
The pavement structural catalogues presented

in these guidelines for design traffic levels up
to 50 msa are intended for initial cost
estimation and for guidance only.

For all roads with more than 2 msa design
traffic, the design shall be carried out using site
specific inputs to satisfy the mechanistic-
empirical performance models given in these
guidelines which may require analysis of
different trial pavement sections using IITPAVE
software.
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Plate in IRC 37:2018 : DBM for all case
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Sample MD-Report
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Highest Mean Temp : May or June

Lowest Mean Temp : January 

TheoreticalTheoretical maximummaximum specificspecific gravitygravity ofof anan
asphaltasphalt mixturemixture ((GGmmmm)) isis notnot determineddetermined byby anyany
mixmix designer,designer,

resulting error in calculation of
effective specific gravity of the aggregate 

Gse

causing    faulty     
% Air Void (Pa)
% VMA & 
% VFA calculation. 

Thus, the mix design practicing is wrong.
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For snow bound locations, softer binders such as VG10
may be used to limit thermal transverse cracking
(especially if the maximum pavement temperature is less
than 300 C).

IRC 37:2018

The original Marshall method is applicable only to
hot mix asphalt paving mixtures containing
aggregates with maximum sizes of 25 mm or less.

A modified Marshall method has been developed for
aggregates with maximum sizes up to 38 mm.
Procedures for 6-inch diameter specimen are given
by ASTM D5581.



2/3/2020

52

(b) Preparation of aggregates—dry aggregates to constant weight at
105°C to 110°C and separate the aggregates by dry sieving into the
desired size fractions. These size fractions are recommended:

• 38.0-25.0 mm
• 25.0 to 19.0 mm
• 19.0 to 13.2 mm
• 13.2 to 4.75 mm
• 4.75 to 2.36 mm (No. 4 to No. 8)
• Passing 2.36 mm (No. 8)
Practice :

If the flow at the selected optimum binder content is above the upper specified limit,
the mix is considered too plastic or unstable. If the flow is below the lower specified 
limit, the mix is considered too brittle. The stability and flow results are highly 
dependent on binder grade, binder quantity and aggregate structure.
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For DBM :  The minimum stability should be 2.25 times, and the range of flow values 
should be 1.5 times the criteria listed in Table  3.8.
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Chapter 4 Hot-Mix Asphalt Plant Operations
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Figure 4.8 Covered aggregate stockpiles. 

Figure 4.9 Horizontal stockpiles.
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Plant Trials

Table 6.1 Permissible Variations in the Actual Mix from the Job Mix Formula
Description DBM AC

Aggregate passing 19 mm sieve or larger ± 8% ±7%
Aggregate passing 13.2 mm, 9.5 mm ±7% ±6%
Aggregate passing 4.75 mm ±6% ±5%
Aggregate passing 2.36 mm, 1.18 mm, 0.6 mm ±5% ±4%
Aggregate passing 0.3 mm, 0.15 mm ±4% ±3%
Aggregate passing 0.075 mm ±2% ±1.5%
Binder content ± 0.3% ± 0.3%
Mixing temperature ± 10°C ± 10°C
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Daily mix verification

Daily field verification tests are typically performed on random samples taken from a set quantity of 
material called a lot. A lot is typically a day’s production or a 400 tonnage of material. 
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