Flow Chart for Petrographic Examinations of Hardened Mortar

Collection of detailed background
information of the project from the client
including the type of structure, age,
problems, if any, history of construction,
past performance, past renovations, and
any other relevant information, purpose of
examinations, discussions on sampling
and testing strategy

Examinations of field
photographs of the masonry
and conditions at the locations
of samples

Descriptive and photographic
documentation of the condition of
mortar fragments and packaging —

as received in the laboratory, before
opening the fragments from the
container

Checking for any unusual fragments
indicating possible mix-up with different
mortar types in a bag; separating and
grouping fragments based on appearance

Preliminary petrographic
examinations by visual
examinations of mortar

fragments with unaided eyes
and in a stereomicroscope

Descriptive and photographic
documentation of mortar samplers, as
received, and removed from the bag.

Photographic documentation with a
DSLR, Stereomicroscope, and a Flatbed
Scanner

for different fragments

Determining strategies to follow

Separating fragments suitable for
chemical analyses

Selecting fragments for
X-ray Diffraction (XRD)

Selecting fragments, selected areas of
interest in as-received sample and/or in
the polished solid or thin sections for
scanning electron microscopy and x-ray

Selecting fragments
for thermal analysis
(DTA and DSC)

Selecting fragments for Optical
Microscopy (Low-power
Stereomicroscopy, Examinations of
Oil immersion mounts and Thin

microanalysis (SEM-EDS)

Thermal Analyses

Sections in a Petrographic
Microscope)

l

* Mechanical
separation of binder
and sand

* Pulverization of
binder-rich fraction
down to <44-um

* Pulverization of
sand-rich fraction
down to <44um

* XRD of binder-rich
and sand-rich
fractions

X-ray Diffraction

+ Conductive (gold or carbon) coating of a material of
interest selected from the mortar or an area of
interest selected from optical microscopy or overall
examination of a sectioned or polished solid or thin
section of sample

Examinations in secondary and backscatter electron
detectors and x-ray microanalysis of selected areas
or phases of interest

Photomicrography of texture, microstructure, and
phases or areas of interest at secondary and
backscatter electron modes

Chemical analysis of binder at different areas in the
area-mode analysis for SiO,, Al,O;, Fe,O,, CaO,
and MgO to determine the cementation index of
binder

Chemical analysis of selected phases or areas of
interest

.
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* Preparation of Oil

Observations in

immersion * Stereomicroscope
mounts * Petrographic
* Drying at <40°C Microscope with
* Epoxy- > Transmitted and

impregnation
* Sectioning
* Lapping
* Thin Sectioning
* Polished Sections

Reflected polarized
lights, or, transmitted
and reflected
fluorescent light

* Photomicrography

* Image Analyses

Scanning Electron Microscopy
& X-Ray Microanalysis

Optical Microscopy



