Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 5 (NEW) - EXAMINATION — Summer-2025

Subject Code: 4350601 Date: 12-05-2025
Subject Name: Concrete Technology
Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

1.  Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3.  Figures to the right indicate full marks.

4.  Use of simple calculators and non-programmable scientific calculators are permitted.

5.  English version is authentic.

6. Use of IS: 456-2000, IS : 10262-2019 and SP 23 (1982) is permitted.
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What is the difference between setting of cement and hardening of cement? 03
RiAe2 osHdl wa Riseell 5[6¢1 2l 4 Q) e B?
State the functions of following o{1eil WSMsRUHeAL ST s 04
admixtures:
i. Accelerators i. Asyaed
ii.  Air-entering agents i, WAl 1;1°0’°'§H
iii. Pozzolana i, ulolelledl
iv.  Plasticizers iv. wWlRuIeHY
Distinguish between gap grading and normal grading of aggregates and discuss in detail how 07
the quality of water affects concrete.
AU A3 el WANANAUell UM A3 9l Ae dRdl dedl Ulellell dLiadl slfseq
3cf] 1A 2442 52 B d (AL [AordalR YAl 83,
OR

Explain in detail: Aggregate Abrasion Value Test. 07
(adldalR qHodl: A4 ARt AR 22,
Describe the properties of fresh concrete in short. 03
321 sli(5eei1 dRiale] ¢sui dwlt 52\
Briefly explain the flow test used to measure the workability of concrete. 04
sisesll aBuleld] Hiudl HIR duRldl sel-232a AlBHHT uHesdl.
Match the following: (%1551 19)) 07
1) Workability  of  concrete a. Screed (QérlS)

(sl(se=il aboileldl) b. Tremie (21H)
2)  Curing of concrete (5‘[[%&'1 c. Fly Ash (614 2»aﬁ?.l)

RIS d. Sugar (WiS)
3) Under  water  concreting e. Natural Wood Resin (§E.?.d’1 GL5Sleil 3.{{[)

(u1eflui slfsela) f. Infra Red Radiation (85135 (S¥2Ls)
4)  Transporting  of  concrete g. Poker Vibrator (LHS?. qlao}az)

(slls2eil &-3) h. Chute (¥J2)
5)  Finishing of concrete (5‘[[%&'1 i. Vee-Bee Consistometer (Cﬂ-‘)ﬂ STH’lRlH’lZ?.)

(s(=i(2i1)
6) Water reducing agent (LllQﬂ

el21SelR WaeR)
7) Air entraining agent (QDR.

AL IRTIRAL L))

OR

State the difference between volumetric batching and weigh batching in concrete mixing. 03
sl(s2 (HARMI 5¢ wIHLRA QRIL 2 %t 2LHLRA QRIS dRedl dsldd Ll
Outline the key reasons for segregation and bleeding in concrete. 04

siseui [Alogel wa [o:31dRletl Yud 51280 s,
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Define Laitance and explain finishing of concrete in detail.
Aeeedl vl A sl(sesil (slei(Rid1 (@R (AoLdaiR UYL 41U,

Provide a brief note on the flexural strength of concrete.
sl(seell A5 2t U A[EH «lle qul.

Define Creep and List out the factors affecting the creep.
slua 1R 5 A S1UA MU $2dL URWOA] ULE] tetld).

State whether the following statement is true or false, and correct it, if false:

i NDT is carried out by Radioactive and nuclear test on concrete.

ii.  Ultrasonic Pulse Velocity test does not depends upon moisture in concrete.

iii.  Bond strength of concrete increases after 400° C temperature.

iv.  Autogeneous shrinkage is important in mass concrete work like Gravity dam.

v.  Cylindrical specimens with height/diameter ratio greater than 2 have greater strength.
vi. Ideal temperature for concrete to gain strength is 10° C to 15° C.

vii. While concreting in hot regions, ice in concrete can be used.

(1A A0 (ceilet U B 5 ullg d waLldl 2a %] d Vilg Sl dl YuRL:

i. 51052 U NDT (590 (] 29l uRn 1] ulatal gl M 2414 8.

i. w5 ey ddll] 222 sllseui 84 Aoy U AiaiRld 12l

ii.  400°C dluHlel gl sl(s2eil olles ool ad 8.

iv. AN (AAU ASIUeA, A1) S Ball HIY sllse s1f HI2 oL B.

v. G/l QIR 2 Sl dHIR Sl ddl «0lLSIR oyl AR HBuddLe tRid 8.
vi.  slilse Ui Hesuyd] Anddl &d uieel diunle 10°C &l 15°C 9.

vii.  91RH UENHI SISIETaL s2cll duid, slsleni wigell GUAlaL 53] sy 8.

OR
Provide a brief note on the bond strength of concrete.
si(seeil olles o0l U (& «ily qudl.

27, 24, 28, 23, 26, 22 and 25 are the compressive strength test results in N/mm?. Find mean
strength, standard deviation and coefficient of variance.

R9, Y, A, 3, R, W WA W A N/mm?Hi el dHed ulell uRRIH] 8. UL e,
IR (Audst wa ([AUdeist]  Lis Al

Describe the Ultrasonic Pulse Velocity test and explain its purpose in assessing concrete
quality.

w615 uey A1) 2324 delel 52 A si(5e+(l dRlddis] Yeuisel sal Ui deil
&q, Auadl.

Elaborate on the concepts of characteristic strength and target mean strength in detail.

el A -l i U312 del e ([detideldle [GolddlR dulst 52,

Write short note on: Ferro Cement

25 olld quil: 320 A2
Design a concrete mix for following data using IS method. Assume additional details as

required.

oflAof]l HIlEd] HI2 1o 1Y, Aysell slsle (Hel [S»iee $3), dulRledl ([Aatdl e uHIdl
ylR).

Type of Cement OPC 43 Grade
Garde of Concrete (5;15'1201-1 5,15) M-25
Standard deviation (HL(SLd [dudst) 5 N/mm?

Max. W/C ratio (H&dH dl2/Rils2 JQlldR) 0.45

Exposure Condition (Q&H@J’Rﬂﬂl ﬁ%l[;'l Severe (Jl(‘ﬂ{)
Max. Size of aggregate (ﬂaﬂalaaﬂ HedH UloR) 20 mm
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Workability (56{¢121)

Chemical Admixture Type (ASHS81UeA] USIR)

Vol. of C.A./unit vol.of total aggregate (§& WA1estl WsH seHi Ye Wf1es)

75 mm Slump ()
Super Plasticizer
0.62 (Zone-1I)

UML) 300 kg/m’
Min.cement content (GgdH (N2 UHILL) 186 lit/m?
Amount of water (ULS{le] HEdH UHILL)

Sp. Gravity ([d[21® eeidl) 3.15

¢ Cement (ﬁ'lﬂﬂ?.) 2.74

& CA. (Yo AWR) 2.67

. (deH AdAldLe) 1.145

&  Admixture (ASHSEUR)

OR
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Answer the following multiple choice questions.
oflAell g (as(Cuy Ysilell cliod B[l

1)  Minimum grade of concrete required for construction in sea is

1) eRUMI wigsiH U2 %3] sls2e] YeidH AS 8.

i M-15 i, M-20 i, M-25 iv. M-30
2)  Grading curve method is also known as .

2) Al 5q uggdal a3 ugl vlawd i w419 8.

i.  ACI Method ii. ~Road i, DOE Method iv. IRC
3)  The cylindrical strength of concrete is times the strength of the cube.

3)  slsle dalsiRell Howoddle syoteil Howodlostl AU el 8.

i 08 . 15 iii. 8 iv. 10

State the difference between Ordinary concrete and Special Concrete.
ALY Sl(52 el W (U4 si(52 A dslad sLldl.

Enlist the factors influencing the choice of mix design and state the effect of size and shape of
aggregates in the mix design.

(&l (SHleelell udeolell URWNSA Ll U] detl W1\l s¢ A ALsReAl &t
(SPLoel UR ] 1R ¥ LLd).

Enlist repair materials and explain any one in detail.

02 HZRlueell ALE] A1) 2 SISURL A 54 (AR HHAd.

Write short note on: Modern trends and research in concrete technology.

25 olld quil: sl(52 25-01d1%) QAU w1y (15 ddRl W Lbel.

Define repair, rehabilitation, and retrofitting briefly and explain Base Isolation method of
retrofitting with neat sketch.

Alauui AR, A&uildl2let e 21 [s(ea1 cutvulRid 531, 2L (s[221ell Aoy w1eANAL1eA
Ueg [ 289 u15(d €131 dHxdl.
OR

Define destress and enlist the causes for destress in concrete.

(S vl 521 A slseui (S2Ustl s1RENsA TRl 52).
Explain application of smart technology in concrete in detail.

sllseni 1 25lld1ell GUALIL ([AdlddlR yMtdl.

Explain Stages of repair and rehabilitation in detail.

02 ua A&l RUotoll A ssI) (Aaldal yHomd).
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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 5 (NEW) - EXAMINATION - Summer-2024

Subject Code: 4350601 Date: 16-05-2024
Subject Name: Concrete Technology
Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:
1.  Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3.  Figures to the right indicate full marks.
4.  Use of programmable & Communication aids are strictly prohibited.
5.  Use of non-programmable scientific calculator is permitted.
6.  English version is authentic.
Marks
Q.1 (a) Describe quality requirement of mixing water to be used in concrete with 03
permissible limits as per IS.
sl d)  sisle Ui dugudl uigil «fl g iddl slleld deldl, M18.14. Yaso Ul 03
HAU 1] % 8lidl.
(b) Explain Ready Mixed Concrete (RMC) in detail. 04
() sl Hles slsle [l Gl yds yuemdl. oY
(¢) Explain different types of cement with their suitable use with its physical 07
properties as per IS.
(5) (aldy usizell 2 dell GUALIlAL HIHR YU HIS WY, Yo 09
IGERE N RVME I
OR
(c) Explain the experiment to determine the flakiness and elongation index of 07
coarse aggregate in detail with proper illustration and with desirable limits
for its use in concrete.
(5)  SASlAY A A AY 638 «155] sl HIzell 222 GISIQL yds AR 09
GelS UlSd o A1 HAleL AlSd yuosdl.
Q.2 (a) Describe Slump test to measure workability of fresh concrete. 03
usl2 ) el sisle ofl aSefldld] Hiudle 2any 222 arld). 03
(b) Explain factors affecting workability in detail. 04
(@)  d56ilele] A AHYR sdi URWon (ARl GSILL yds UHosd). oY
(¢) Show suitable method of compaction of fresh concrete for different concrete 07
sections with proper illustration.
(5) el %el sisle As A Ul 52 slsle sl eledel Hleell AU Ueld 09
BeleL Aled eQuldl.
OR
Q.2 (a) Describe Compaction factor test to measure workability of fresh concrete. 03
usl2 ) 2 slsle ol a5uileld) Hiudle slseled 3seR 22 deldl. 03
(b) Explain Segregation and bleeding with measures to prevent their occurrence. 04
(W) slsle L gesle AAlANAA Wl ol (ARl YUl M dg ol Wal A 0¥

Hleell GUI dHeontdl.
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Show suitable method of curing in detail for different site conditions with
proper illustration.

[clay AL il dldIdRBL HIe , sisle «il U131 Ul o] el el Uegld
3] GeleRW Al&d Hdld).

Describe split cylinder test.
adfle Rifds? 222 auldl,

Explain factors affecting compressive strength of concrete in detail.
sisle oil 6104 YIHe o YRS URG0 (R GSIQL Yds yHomA).
Explain the experiment to determine the compressive strength of concrete in
detail with proper illustration and with acceptance criteria as per IS.
sisle ol elod dHed Hiudl Hizell 222 Gl yds Gelswl dled
AHosA). AL 0 How o] 21511 L ERRN UL ¥lid).

OR
Describe Flexure test of concrete with beam specimens.
sis1e ell 6{lH oiyotl HIR] sA&IR 222 drld).
Explain factors affecting creep and shrinkage of concrete in detail.
sisle el ASIUs A YSQL A WAHR Sl URWO (A2l Glsiel yds
YHdl.

Describe importance of Non-Destructive Testing (NDT) and explain rebound
hammer test in detail with proper illustration for slab, column and cube.

oflot Sl22521d 232191 el Hecd (A9 2lid) wa AIBS SHR 232 GISICl
yds A, 5144 Wl Y oll GeleL Alsd Al

Differentiate between nominal mix and designed mix.

oli{leict Hlel A [SALEet HleidAl dslald %L,

Explain types of admixtures for improving workability in detail.

d56{ll2] A Yuldi AMACN (A2 Q1SIL Yds yHexd).

Design a concrete mix proportions as per IS : 10262-2019 using following
data.

Grade : M40,workability : 120 mm slump, Air content : 1%, exposure :
severe, max w/c ratio : 0.45, min cement content : 320 kg/m?, fly ash : 30%
of total cementitious material, cementitious material increase : 10%

initial water content : 186 kg ( for 50 mm slump), max agg. size : 20 mm,
S=5 N/mm?, X=6.5 N/mm?, cement : OPC 43 grade

water content reduction : 23%( as admixture superplasticizer is used by 1%
of wt.of cement),sand zone (FA) : II ,Vol.of CA/vol.of Total agg : 0.62 ( for
w/c 0.5), also consider pumpable concrete ,

sp.gravity : cement -3.15,fly ash — 2.2, superplasticizer — 1.145, CA-2.74,FA-
2.65

6.4, 10262-2019 Yrul slsl2 Hla (SHLeet 5141 Yoo «{] (L)
&1 €.

As : M40, dSofldl2]: 120 1] 2@y

AR 522 1 1%, WU : AldlyR, HedH dle/ue () : 0.45, dgdu
A2 ;320 (541, saln Kol ;59 AH2 2y HelRludetl 30%,
A2y H2llud dulR) : 10%, 2Aex Ll Uil uHLaL : 186 (54 ( 50
HIML 2@y HI2) HedH WAL UL : 20 HIH], S=5 N/mm2, X=6.5 N/mm>
,ULRL o 1St UHIRL: 23 % (UM dd YU WREAIEAR (e il
1% HA¥W dlulg LSICHQH), 3] et 2, cement : OPC 43 grade

Vol.of CA/vol.of Total agg : 0.62 (for w/c 0.5) , yjoid sisle A ldlui
ql., sp.gravity : cement -3.15,fly ash — 2.2, superplasticizer — 1.145, CA-
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2.74,FA-2.65

OR
Explain advantage of weight batching over volume batching.
dése AloL A iRy AT scli SH ddlR UL 8 d AHendl.
Explain types of admixtures for improving strength in detail.
UM A quRdi AR (A2 GISILL Yds AHd).
Design a concrete mix proportions as per IS : 10262-2019 using following
data.
Grade : M40,workability : 75 mm slump, Air content : 1%, exposure : severe,
max w/c ratio : 0.45, min cement content : 320 kg/m>,
initial water content : 186 kg ( for 50 mm slump), max agg. size : 20 mm,
S=5 N/mm?, X=6.5 N/mm?, cement : PPC
water content reduction : 23%( as admixture superplasticizer is used by 1%
of wt.of cement),sand zone (FA) : II ,Vol.of CA/vol.of Total agg : 0.62 ( for
w/c 0.5),sp.gravity : cement -2.88,superplasticizer — 1.145, CA-2.74,FA-2.65
ULS. WA, 10262-2019 Hasol s1512 Hlal [(S»31eet 5201 Yoo of] (Ad1d)
ICCI
As : M40, aboefleldl: 75 vl ey AR 532 ¢ 1%, WS : AldlAR,
HedH dley/He 20l : 0.45, dagdu A2 : 320 (sl enid]
ulefl uHiL ;186 (54l ( 50 HIMHL @ny Hi2) Hedd 24 A1 : 20
{11, s=5 N/mm?, X=6.5 N/mm? , UIQ{l <] tl21SL UHIRL : 23 % ( ({3l
dld YU WiRElMIGRR [MHe «ll 1% Yasod diuld eldlell), Jdl Hlet:
2,Vol.of CA/vol.of Total agg : 0.62 (for w/c 0.5) , sp.gravity : cement -2.88,
superplasticizer — 1.145, CA-2.74,FA-2.65, cement : PPC

Describe grouting technique for repair of concrete.

slsle 21U Hiefl ALBIETL e5eils YHodl.
Explain types of concrete deterioration (cracks) and measures to prevent
them.

s1s12 o (dfdy 3ld wWall ( [d1S)) dHdl #Ha d o Gedid d Hlesll

GUI uBL sl
Explain recycled aggregate concrete in detail with its suitable use.

Jatases WA sisle (@ GIsiQl yds AHmd) a deil AU Gulal

%3lLdll.

OR
Explain retrofitting by bracing and jacketing for rehabilitation of concrete
structure.
slgle vl «i1 321512Ta1 Ui Aol w4 5101 Ueg[d () quemdl.
Explain in detail the various stages (process) of repairing of damaged
concrete.

WL (Waldd) slsle ol dqHRSIH <l [dldd deissil ( wlsul)
[clcl1Ref] quemdl.

Explain self compacting concrete in detail with its suitable use.
Aes sUselal slsle (ARl GIsIQl yds qUwldl #a dsil A1oy Gulal
3Ll
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28 DAY COMPRESSIVE STRENGTH OF CONCRETE, N/mm?

0
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65

FREE WATER CEMENT RATIO
Curve 1 : for expected 28 days compressive strength of 33 and < 43 Nimm?.
Curve 2 : for expected 28 days compressive sirength of 43 and < 53 N/mm?.
Curve 3 : for expected 28 days compressive strength of 53 N'mm® and above.
NOTES
1 In the absence of data on actual 28 days compressive strength of cement, the curves 1, 2 and 3 may be used for OPC 33, OPC 43 and
OPC 53, respectively.

2 While using PPC/PSC, the appropriate curve as per the actual sirenpgth may be utilized. In the absence of the actual 28 days compressive
strength data, curve 2 may be utilized

FiG 1. RELaTioNSHIP BETWEEN FREE WATER CEMENT RATIO AND 28 Davs COMPRESSIVE STRENGTHS OF CONCRETE
FOR CEMENTS OF VARIOUS EXPECTED 28 Davs COMPRESSIVE STRENGTHS
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