University Of Technology
Building and Construction Eng. Dept.
Final Exam 2012/2013
Subject :Quality Control Class: 3™
Division: Building Eng. & Projects management Time : 3 Hours

Examiner : MAAN S. HASSAN (PhD) Date : 20/ 6/ 2013 A7)siliss 2l
[Answer 4 questions only including No. 2| {4=== Cra (N G158y O (e D Alinud Aay ) 08 ] -

Q1: According to ISO 9001, what are the quality control requirements for the:

a) Process control.

b) Purchasing

¢) Document and data control.

d) Control of non-conforming product.

e) Design control.
25%

Q2: The following chemical and physical test results have been reported from a construction
laboratory for 2 different ordinary Portland cement samples (Type I). Evaluate the results and:
a) Calculate the main compounds (C3S, C28, CiA, C4AF)? :
b) Are the results complying with the ASTM specification C1507 & Iraqi specification?

Chemical analysis

QS: what are the QC requirements on the design and construction stage of formwork?




QA4: The following results are the concrete strength for the previous and current months.

1. Draw Cusum control chart and indicate the change point?
2. Draw Shewhart control chart and calculate the number of results that have

exceeded warning level (1/20) and LCL, UCL?

. Previous month (Nfmm?) 7T _ Currentmonth (Nlmm?) " |~
Strength 35 [38 [ 3840 | 36 [ 35 | 38 36 [ 37 [ 35 [ 36 | 34 | 35
“Sample 314 |5 |6 [7 |8 |9 374 [5 |6 17 I3

Q5 (A): what are the QC requirements for transport of fresh concrete?

15%

Q5 (B): what are the measures that should be adopted for fresh concrete in cold weather?

BOGUE EQUATIONS: ’
%C;5$ =4.071C~7.65 —6.7184 — 1.43F — 2.85S

%C,S = 2.867S — 0.7544C;S
%C3A = 2.650A4 — 1.692F
%C,AF = 3.043F
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TABLE 1 Standard Composilion Requirements

Cement Type® App:f;i‘:dms‘ Fand 1A Hangllé i and NIA v v

Sihicor dioxide (S0L). min, % C 14 . a0.09¢
Aluminem oxige (ALD;), max. % C 114 EQ
Ferric oxide (Fe,0,), max, % C114 . 6.04% 6.5 .
Kagne sium cxide (MqO), max, % Ctig 80 €0 &0 6.0 50
Sulfur rioxide (S04),2 max, % 114

When (C,A) is B % or less .0 30 a5 2.3 23

When (C,A} is more than 8 % 15 4 a5 " s
Loss on ignition, max, % C 114 a0 k2] L.oan K 0
tnsaluble residue, max, % L1114 075 G475 075 0.7% I Y
Trezaloium sikcate 1C,5)5, max, % Seo Amex 59 )
Dicalcium silicate {C5)5, min % San Annex . 405
Tricabzium aieminade (A1 max, % See Annax . e 15 78 5C
Tetracalcium aluminalarrite plus Twice the tacakcium aluminale (CLAF « ZIC A).  Ses Aonex . . 25C

or solid solution (CLAF + CuF), as applicable. max, %
* See Note 2.

£ Does not apply when the heat of hydration imi in Table 4 is specificd.

“ Does nol apply when the suilate resistance iimit in Table 4 is specificd.
? There are cases where oplimum S5Q;{using Test Method C 583} for 3 particular cement is diose 10 or in excess of the limi this specilication. in such cases whare

propertics of a cement can 5o improved Gy excecding the $Q; limits staied in this table, #l i pormissibie 1© exceed the values in the labic, provided # has been
genonstizied by Test Method C 1035 that the comant with the increased 50, will not deveiep expansionin water excreding 0.020 % at 14 days. When the manufacturer
suplies cement under this provision, he shall, upon reguest, supply supponing data to lhe purchascr,

E3ce Annex for caleulation.

T Mot apphcabla.

TABLE 3 Standard Physical Requirements

Applicable
Cement Type™ Test l U I iF Il A Iy W
Methad
Air crle st af monan f eolime % €185
nmax 12 22 1z 22 1z 22 12 12
LU % " 13 . 16
Finentss ® spedific surtace, m™a&g (alternabive methods
Turdidimeler tesl, min R RT3 150 155 188 i6C 1535 H
— AF permestEiy tesl, nin . C 204 280 il 28D 280 . 2B 289
Autcelsve expansion, max, C 151 D80 48D LD 0.ED 0.6% D#EA a1} 080
fength. not less thon the valees showr e the ages
indizated a9 fodows: ™
Coampreasive strength, BAPa [pal [ Fr T4
T 1{6R
i Say 120 100
_ i31749) [ #4550
32y T RO 100 0.5 B0 249 194 5.0
11749) {1450 {1455 [RREH {34E0; [27645) AT )]
15t §.0% )
[1o2imns (BT
T days 160 180 7O i 0 15.0
@780y iz 247G (1920 2180
2.4 '
i17407¢
25 days - . - 7.9 2.0
Time of setting fatlerralive melhods)” 2470) o5l
Gilmare tesl; ) C 2E
'Ir_rxuar‘ 56, ﬂ?in. not lass lrf.n [ &1 & e &9 i) &0
mEl nel mun, o auwe Thae &h0 gon ¥ 00 Lt ¢ -
Wizt degl: & C 151 . - ° 5 s e 70 o
Tirrwr of selling, min. not kas han 15 a5 4k 4% a5 45 45 45
Time of sefting, min, Aol more than s 375 475 375 jerg- ars 75 .;;5
*Sen bate 2.

fC_cmnliance with the requirements of this speclization docs not necessanly ensure that the desiked ait content val be obtzmed b corarete

= T'\c tc.-sﬁrg Rbarzlory shat seleot the fineress methos 1 be used. Bowever when (he samoke lzik ts mect the requircrnents of the e.lir-pe-meabi'rr' {ent, the
!u’fldsmmer fesl shall be lsc-".. ang the reniwements in this table lod the lurbigimeatric melhod shall govern. . /e e

L"‘"I:he st ngth ‘at a:y speafies Ic;‘._t 27e zhall be nol less than 1hat 2Hained at any prRYRLS spectie  ledt age.

| When tne apliona! heal of hysration 67 the chemical it on e sum of the trcalsium sficale ond tricekicm aluminate is spockied,

Tbc mee-of-mﬂng tast requtred shak be specdios by the purchasarn In cas2 be does adl 55 spedly. the reguirments of the Yieat lest onk shok govem

“ The lime of settng is that cescnbet as inital sctting time in Test Methog © 151 ’ "
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/3.5 Document and data control

The supplier shall establish and maintain documented procedures 1o
control all documents and data that relate to the requirements of this
International Standard including, to the extent applicable, documents of

external origin such as standards and customer drawings.

NOTE: Documents and data can be in the form of any tvpe of media, such as hard
copy or electronic media.

/ 3.6 Purchasing

The supplier shall establish and maintain documented procedures to

ensure that purchased product conforms to specified requirements.

3.7 Process control

The supplier shall identify and plan the production, installation and
servicing processes which directly affect quality and shall ensure that
these pl'oc:esses é.ll't'.‘, carried out under controlled conditions.
Controlled conditions shall include the following:

a) Documented procedures defining the manner of production,
installation and servicing, where the absence of such procedures could

adversely affect quality;




b) Use of suitable production, installation and servicing equipment, and a
suitable working environment;

¢) Compliance with reference Standards/codes, quality plans and/or
documented procedures;

d) Monitoring and contro] of suitable process paramcters and producy
characteristics;

¢) The approval of processes and equipment, as appropriate;

1) Criteria for workmanship, which shall be stipulated in the clegrest
practical manner (e.g. written standards, represeniative samples or
illustrations);

2) Suitable maintenance of equipment to ensure continuing process

capability.

3.8 Inspection and testing

The supplicr shall establish and maintain documented procedures for
inspection and testing activities in order to verify that the specified
requirements for the product are met. The required inspection and testing,

and the records to be established, shall be detailed in the quality plan or

documented procedures,




AControl of nonconforming product

The supplier shall establish and maintain documented procedures 1o
ensure that product that does not conform to specified requirements is
prevented from unintended use or installation. This control shall provide
for identification, documentation, evaluation, segregation  (when
practical), disposition of nonconforming product, and for notification to

the functions concerned.

3.10 Handling, storage, packaging, preservation and delivery
The supplier shall establish and maintain documented procedures for

handling, storage, packaging, preservation and delivery of product.
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cic requirements for Formwork

BS 5328-3:1990

1- Design and construction

design and construction of formwork should take account of safety and of the surface finish required.
_ae formwork should be sufficiently rigid and tight to prevent loss of grout or mortar from the fresh
Goncrete. Consideration should be given to the need to nominate a falsework coordinator whose duties
would be similar to those outlined in BS 3975,

nwork and its supports should maintain their correct position and be to correct sha pe and profile so

the final concrete structure is within the limits of the dimensional tolerances specified, They should
- designed to withstand the worst combination ol sell-weight, reinforcement, weight, wet conerete weight,
concrete pressure, construction and wind loads, together with all incidental dynamie effects caused by
placing, vibraling and com pacting the conerete. Guidance on these loadings is given in The Conerete

Society Manual Formwork — Guide to good practice™, and in CIRIA Report 108, Concrete Pressure on
Formuwork,"™ and in BS 5975.

Before permanent formwork is used in the structure, its durability and compatibility w

_ / ith adjoining
werete should be established. It should be properly anchored to the concrete,

Formwaork spacers left in-situ should not im pair the

desired appearance or durability of the strueture,
e.g. by causing spalling, rust staining or allowing

the passage of moisture. Recommendations for space

Page | 39
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Quality control requirements for concreting in cold

weather

In cold weather. consideration should be given to the followmg:

A prevention of freezing of the immature concrete;

Iy extended stiffening times which may lead to increased formwork pressures ard dels

) low rate of conerete streneth development which may lead to delays in subsequent construction
operation such as striking formwork,

convrete should, at no point. fall below 5 °C until the concrete in the structural element reaches

of 5 Nimm? nor should water curing be applied in conditions where freezing of the conerete 1= anl
This should apply regardless of the atr temperature at the point of placing. The 5 N/mm~ strenat
issesded by tests on cubes cured, as far as pogsible, under the same conditio

ant (wee 6.1),

Measures which can be adopted for fresh concrete:

a) increase the specified minimum temperature of the fresh concrete
b incorporation of an accelerating admixture

¢) use of cement that hardens more rapidly:

d) increase In cement content to raise the heat of hvdration

Page | 31
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QC requirements for transport of concrete

BS 5328-3:1990

General:

Conerete ghall be transported from the mixer to the point of placing as rapidly as practicable by method:
{hat will maintain the required workability and will prevent segregation, loss of any constituents or mgress

of foreign matter or water. The concrete shall be deposited as close as practica ble to its final position to
avoid rehandling or moving the conerete horizontally by vibration.

1- Time of transport:

Conerete shall be discharged from the delivery vehicle within 2 h after the time of loading, when concrets
is transported in truck mixers or agitators, or within 1 h after the time of loading when non-agitating
equipment is used unless a shorter time is specified or a longer time permitted by the purchaser. The time
of loading shall start from the first contact between cement and aggregates or, when these are surface dry
between cement and added water.

2- Quantity of concrete

The basis of supply shall be by the cubie metre of fresh, fully compacted concrete. The volume of a given
bateh of conerete shall be caleulated from the total mass of the batch divided by the mass per cubie mel

3- Transport of concrete

Concrete shall be transported in a truck mixer unless the purchaser agrees to the use of non-agitating
vehicles. When non-agitating vehicles are used, the mixed concrete shall be protected from gain or loss ol
water:

4- Additional water

Ny water. other than any amount required to produce the specified workability, shall be added to the true
mixer drum before discharge unless specifically required and signed for by the purchaser. The water added
shall be recorded on the delivery ticket.

Page | 37




3- Delivery ticket

L’u'al_‘f:w diseharging the conerete at the point of delivery, the supplier shall provide the purchaszor witl: o
f'iu{n'g.‘r_\-' ticket for cach batch of concreie on which is printed, stamped or writien the following minimun,
mformation: )

A) the name or nugmber of: the ready-mixed concretoe depot:
biibe serial number of the ticket;

¢l the dafe;

G the traek nummber;

e} the name of the purchaser:
ﬂthezunne:nulkmaﬁnntfthusua

2} the grade or mix deseription of the conerete:

1) the specified workabili ty:

U the minimum cement content, if specified:

B the type and, if speeified, the standard strength elass or sub-class of the cement or combiniticn;

k) the limiting proportions of ggbs or pfa, if specified;

e maximum {ree walerfeement ratio, if specificd:

m) the nominal maximum wize of aggregate;

e the type or name of admisture, if ineluded:

ob thie yuamily of conerete in cubice metres,

P} the time of loading.

The following information shall be added to the delivery ticket on site:
W the time of completion of discharge;

b Lhe water added to meet the speellicd workability;

stthe extra water added al the request of the purchaser of the conerele. or hig representalive, und hjs
[1gnature,

NOTE  Space should be provided lor any additional ite ms,
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