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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




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
| VYield Strength =8 x 8 x 10 = 640 MPa




Example of Freyssinet post tensioning Anchorage and Jack :K-Type
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PRESTRESSING ANCHORAGES
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Liniform stress
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Jack Guage
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Capping after Grouting
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PROBLEM :
Defective Live
Wedges

Karnali Bridge
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PREPARATION OF PLATFORM
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PLACING OF CUTTING EDGE
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PLACING REINF. ON CUTTING EDGE
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Karnali Bridge Measuring the depth of
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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 {{;’E !!@ %

[mars

dv.bb
D e 500

i das @ e
*Plastic Settlement Cracks can be prevented by reducing the bleeding
and hence the sedimentation, and by reducing the obstructlons to
sedimentation.
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River training Work

Earth Fill

0.30m
Gabion
Mat

Gabion
Toe

0.50m
Gabion
Mat

1.5 x Normal
Scour
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EXPANSHIN JOINTS
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PHYSICAL PROFERTIES

Mnty Compomaris
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Bearing
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Elastomeric
Bearing

* IRC-83-

Part-Ill

Bearing Design Details

1982 Metalic Bearing
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V1L SYMBOHLS AND MOTATIONS
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For Fixed Pot Bearing

For Guide Pot Bearing

Design of Elastomer

926.2.3. Particular recommendations for confined
clastomeric pressure pad
¥16.2.3.1. Permissible limits for confined elastomenic pressure
pad depend on the effectiveness of the internal seal preventing it

from extruding between the piston and the cylinder wall and as
such shall be verified by load testing of assembled bearing.

926.2.3.2. | Average stress in confined elastomenc pressure pad

of Pot bearing shall not exceed 15 MPajandjextreme fibre pressure

shall not exceed 40 MPa.

926.2.3.3. Minimum average stress in confined elastomeric
pressure pad of Pol bearing, under any critical combination of loads

and forces that can coexist, shall in

no case be less than 5 MPa.

2/3/2020
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92623 4, Thedinension of the confined elastomeric preasune
pad shall be ssch that sl design rotation the deflection a1 the
perimneter shall nof exceed 15 per centiol the pad thickness below
the internal seal, Fig. 36,
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Design of Elastomer
926.1.5.1. Induced moment resulting from resistance to
rotation due to the effect of tilting stiffness of elastomenc pressure
pad shall be determined as follows:

Mll x dl'-] s [tl-ﬂp * k]'ﬁ‘l:ll

Whare,

di = deamneter of classomeric pressure pad momen

he = thicimess of confimed elastomeric pressare pad &n mm

k H'rdk._. Ih”h!'ujl-ﬂ"rlb!:j- Lnlemnsdise valos may ke gbtaaned by

linear mierpalation.

Fp = cakulated vahee of resultant rotmoen cegle due in permanent actions
and long 1erm eilects, in radisn

Bv =  caloolsied vakes of resubtasd rofation angle due ta vanable actsons,

wn radian, and Tﬂtl?mtﬂmm-lup;

M = mduced moment m N-mm e : -
1 11 10

|3 14 TiE |
1 !_5 | L]

L W [ 3z
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26052 Induced momess resuliing from reésistance in
rocatios dus to friction a1 the piren-cviinder contact Atlicy diy
In coaxsitemy honizoatal foece shall be deermined ax folious:
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= dogn risssil b in B
Hr‘ = edlerad HEL: = (- B DMhm 'H-Hml Fasiie
B | Bodi of
A~ |
t__-' .::r. n 3
o« .« i = R
20 K
d .H'\.\. . _.F‘
ﬁfﬂ. | .Y |__ e
st B i =
f\ffgﬂ L
'Ed"q-.;ﬁ |
-.,E.". 2 - - i
QP et
vt et Fig. 35 Mustent arm for rutation resiitance dus s Iriciion
s
Design of Elastomer
V max M
Extreme Comp. Stress = —+ “
(0.25xT1xd~) d
o (IIx )
32
V max
Average _Stress = ———————
(0.25xTIIxd")
.. J min
Minimum _Stress = ———————
(0.25xTIIxd")
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
159043 mm?2

Area,Ae

Extreme Compressive Stress, Mpa 28.91 <40 Mpa,Ok

21.82 <35 Mpa,0k

Min Stress 13.46 >5 Mpa,Ok
<15%,0k

Max. Strain 0.54

Average Stress
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Design of Anchor Arrangement

h i moph |
e =
H max < No. of Bolt x R, ) ! A

Sleeve, D 2 2 . Bolt Dia.

L<5.D

Peak Stress in Concrete

_ 3xdreay,, xo,

a DxL

< oche

Fixed Pot Bearing

Design of Anchor Arrangement

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

- --.-': -
AN
o

Pin o ¥
- pi .,
hCT ’( Elastomeric ihe ': |
th ’ ; | ) : :
w L o H
_ J, x0.66x Mol,,, ] '3

> “ - I-'-':T"-

Fig. 32. Diusibutiog of Tovcrs v Soleserenaiad Eragp

Fixed Pot Bearing
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Design of Pot Cylinder
hc > he + pindepth — gap ( notlessthan 5mm)

= ]
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th ’/ Elastomeric i he
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=
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i M libiveesryion aad rewranis B LT

|
Check for
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
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Design of Pot Cylinder

Tensile Stress in cylinder,Mpa
H max

= <0.60x f
2x hexbp g
Hoop Tensile Stresss(Fluid Pressure+H-Force),Mpa
- .= ﬂ_-._. - m L. =
L | —pom ) —fa™ .l
] |
JI: D = T_I
e I—\__ o !
P i R N !
7 X Bl
F — Y 3
fi F o .l-l i |
] .I ¥ _*J |
-+ -I__ - ."" 'I_I_'_ __:__!
LA R B Y | i
II ! %, I r ll

\\ | = Af '
."\-\."'\-\.\__ H'—\-g-""" &
R %}i

Fig. 8. Deslgn principle of evlinder wall

Design of Pot Cylinder

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

926.3.1.1.7.1. Hoop tensile stress in the cross section of

eylinder wall due to:
(1) Flusd pressore, et = (di @ he = gce W2 = bp « he)
(ii) Horizpmtal fooce, oL, = HA2 wbp = had
Where,
s = dismeter of comfined elastomenc pressure pad m mm,
he = thickmess of confined elasiomenic pressure pad @ me,
ocg = flusd pressure in confimed elasiomenc pressare pad due o
vertical koad 1n MPa,
bp = theckmess of cylinder wall in mm,
he = height of cylmder wall in mm,

2/3/2020
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Design of Pot Cylinder

Shear stress at wall-base interface,Mpa
926.3.1.1.7.2. Shear stress at eylinder wall and base interface
calewlated considening Imm radial slice of the cylinder dus to:
(i Fluid pressure, 1em, = (he o oo)p
(N7 Horizontal force, tem, = 1.3 = HYd1 = by
Where,
Parabolic distribution facior is considered as 1.5,

Bending Stress at wall-base interface,Mpa

526.3.1.1.7.2, Bemding stress at cylinder and base interface
calculaved corswlermg lmm radial slice of the eyhieler dwe bo:
i) Flutial pressies, el = (B = &on = he R = bgF)
=] Hertzontad fores, ot = |5 = & = H = haydi = bp')
Whsie,
ba =  hesght of line of application of design horizontal force from
cylinder wall sbove base misiace in mm,
H = disagn hemsastal force in N,

Combined Stress,Mpa

obtxined fram the following formuls and shall not exceed 0.9 fy.
oegal = ¥ [} ¥ Temcal® + Sbigal }of
Fagal = ¥ (3 = TvEcalt + Obecal }

r

Hertz Stress, Mpa

426.3.3.2.1. The effect of the Herte stress (op Hertz} o the  Hertz Stress Concept
matng imerface shall be caloulwed sing the fallaowing expression:
ap, Hertz = 0.6 [ {{H = Esh(w, = de} = (1 -dn'de)]
Whanre,
H = dciugm honzostl Sseee ia N,
Bt = atmoi modules of slasticine of mesl i MiFa
w, = elfeelive comtact width of coatect serface m mm,

de = e dameter of cplinder o
dn = dismeses of pin &

op, Hertz shall not exceed the vahse of permissibile bearing |
atress as specified in Clause 935,22,

2/3/2020
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Ave. permissible direct Bearing Stress (Concrete) > Actual direct bearing stress,
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Design of Guide
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Gt x G,
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Shear _ Stress =

Bending _ Stress =




Design of PTEF

=g L e T T L
vy 1 i

3

1

-
UL [z wy. i Ea 18 wm
i e e LT

Vmax X ILI X t
2
Bending  Stress < 45 MPa

Induced  Moment =
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928.6.2.3.1. Load test: Bearings shall be load tested for direct
boads for 2 test load equalto | 25 times the specified design vertical
load for Pot and PTFE bearings or to 1.25 umes the specified design
horizontal load for Pin and Metallic Guide Bearings. Additionally,
for testing of Pot or PTFE bearings under a combination of loads
acting in different axes the test loads shall be 1.1 times of the
respective design loads. The test load shall be applied in stages
and held for 30 minutes. For Pot bearings the vertical deflection

under sustained test load shall not imcrease by more than 4 per
cent of the thickness of the confined elastomeric pressure pad. The
load shall then be removed and the bearing shall be dismantled

and visually examined as given in Clause 928.6.2.3.4,

928.6.2.3.2. Friction test: For bearings with sliding component
friction test shall be performed on properly lubricated PTFE-
stainless sieel sliding interface al constant vertical load equal to
the 1) design vertical load and i) permanent vertical load. The

horizontal load shall be applied till shiding occurs. Co-efficient of
friction () shall be determined on the basis of applied vertical

and horizontal load. The value of coefficient of friction shall not

on Pot bearing with properly lubricated elastomeric pressure pad
for design rotation, under a constant vertical load equal to
permanent vertical load.

2/3/2020
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Name of manufacturer

Month and year of manufacture

Beanng designation

Type of bearing

Load and movement capacity

Centerline markings to facilitate installation
Direction of major and minor movement, if any
Preset, if any

@ & 8 8 & & 0 W

Bearings

2/3/2020
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Bearings

Bearings
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Fixed/Free
Bearings
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IRC 37:2018

UThe 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.

QFor 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 [ITPAVE
software.
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Sample MD-Report
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Erlectin coi=ia B vissodmy grade binuren, bassd on beghen and oo daily mean Wemis-ainirey at i
particibir wile, Tahle 2 &

Tahle 1B Seharibd Crimeris Tar Yiecesny - Graded (VG0 Pavieg Baamss Baseid oo Ol ic
LeadtiEny

Loweqn [eaily Sdean Aln Higheas Daily Mean Adr Temipsraiare, O
Temiperaiure,

Lari thn 20 20 i 300 Mo than 305
Mere Than -10% | BT G0 | V-0
[ Vois | Vo8 | TE-20

13C of e

Highest Mean Temp : May or June

Lowest Mean Temp : January

Theoretical maximum specific gravity of an
asphalt mixture (G,,.) is not determined by any
mix designer,

resulting error in calculation of
effective specific gravity of the aggregate
G

se

causing faulty

% Air Void (Pa)

% VMA &

% VFA calculation.
Thus, the mix design practicing is wrong.
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Talds 9.0 Summary f Blluminsas laver splians recemmended in these gublelines
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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).

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

A modified Marshall method has been developed for
agoregates with maximum sizes up to 38 mm.

Procedures for 6-inch diameter specimen are given
by ASTM D5581.
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(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:

e 38.0-25.0 mm

e 25.0t0 19.0 mm

®19.0to 13.2 mm

® 13.2t04.75 mm

® 475 to 2.36 mm (No. 4 to No. 8)
e Passing 2.36 mm (No. 8)

Practice :

Comnman Faticn of mis. { io=10mm agg. - 11-mm sgg. Sand . Sione dusl

Tolle 1.5 Appresimpis Boichiog Froperisas v

Viosied | Appromimaid Berching Froqion. %
Bl tiimn Agprepile pensiing the s
A s P T
l.
Soamy | E-2tmm | 3509w | PS03 e | L3.3ed TSam p—
1. 3wl
i1.d : 2 - 17-45 L
19 + - 1433 P 13-7%
b - i68-£1 24-4d BE-1% .5
XX | 121 2Tkl | =27 IR

u Al el i vt el e Sty fhral Do st I il LT
I _Gpical alireably roaes S ohal o bmaler salie (e Bed b Ge- 00 wdth fhe Sl

ELOFIRAI o Dol Y SR ) e B Fradkpann iy fason e Prisgry Cosmes Syeoe (T @
RS g g Oy, et e [ it e B e ra (18- T o

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.

2/3/2020

52



Tabds 3.8 Marskall Xlia Devign Criteria

P—_—— A per BeNE -
EEE T Nledmim | !EEE"J“'HI.'
Ylnraksll Weikeed & riteria’ Trame" - m—
Sarfuce & | Swisce s | Sorisce s :?;E::r'
Comapastion ansber pi b i - il | e
Sl i ol ApsiED
Babity. X 1336 s | - | nod i)
MESSUTLI g R SRR e L PLrsy Saliles CEFCOUAY Fok Tl Mo Mo ST0
Flowrld, B39 men (00D b | 5 17 5 . | ® [T ¥ 16
Percens Jur Vols® bl 1 B 5 | 3 5 | 1 5
S Al VLA, oo
e | 40 | sn
Peividl Vot ia 137 1 I 14 1%
Migral Aggrniale (VA 1 T 14
L) i | i 15
TE] 14 LN H
Pesoral Vaida Flled Wil .
huih li"l-'ﬁ.'l by | [i] 24 b | BN ] [ n

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

d
.
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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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